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LAST 300°, LONGER 


Lips of clam-shell buckets, hard-surfaced with Hardex Elee- 


trodes, have a life span 300% longer than without hard-surfacing, 
according to a welding superintendent who studied the results 
of Hardex all-position rods. 


What Hardex Hard-surfacing Is 

Hardex hard-surfacing is a low cost, yet efficient, method of 
repairing and renewing used parts and of increasing the effec- 
tiveness of new equipment by applying, with special electrodes, 
a facing, edge or point of hard alloy to iron and steel parts... 
greatly increasing their resistance to abrasion, impact, heat 
and corrosion. 

Investigate Hardex Electrodes, Too 
Hardex Electrodes cover many hard-surfacing requirements. 
Let us help you select the right Hardex electrode to speed 
production or increase the life of your equipment. Simply write 
for booklet on Hardex Electrodes. 
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HOBART 


arc welders 

make higher quality 

welding possible at 
mn % higher speeds 
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F i better operator efficiency — 
HOBART'S exclusive remote control promotes p 


lets the operator spend more time welding 
by not having to return to the machine 


for readjusting the welding heat. 


It will pay you to prove these facts for yourself and 
here's a simple and easy way to do it: Keep a rec- 
ord for one day's time of any weldor using a weld- 
ing machine other than Hobart and it doesn’t mat- 
ter if it's on production welding, construction 
welding or repair welding. Count the number of 
times this operator returns to the welder to read- 
just the welding heat. Keep track of the actual 
time spent on each one of these trips. Your figures 
at the end of the day will amaze you and you'll 
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DBART electrodes 


matt Arc Welding Electrodes 
manufactured in types and 
S lor every welding applica- 
You'll find them uniform and 


Buily controlled to produce bet- 
welds faster. 


200 AMP A. C. 


readily see why some operators have a tendency to 
get by with the same welding heat for different 
jobs, even though they're incorrect. 

Compare Hobart arc welders in a like situation 
and these figures will also amaze you. It’s easy to 
increase production the Hobart way, you get 1000 
volt-ampere combinations without a single dead 
spot. You get remote control that reduces non-weld- 
ing time to a minimum as the correct heat adjust- 
ment is at the operator's finger tips right at the 
job. You get cooler operation which means longer 
life. Mainly, you get more production of quality 
welding with less effort. Compare, prove for your- 
self Hobart’s arc welding supremacy. 


Hobart Brothers Company, Box WJ-87, Troy, Ohio. 


“ONE OF THE WORLDS LARGEST 
BUILDERS OF AFC welders” 
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Some Engineering and Design 
Considerations in the Utilization of 
Ordinary and High-Strength Steels 


By William B. Brooks* 


HE recent war has focused much attention upon 

problems relating to the brittle behavior of metals 

subject to shock loads and to the complex stresses 
existing in large welded structures such as ships and some 
types of bridges. For years engineers have wanted 
tough materials of construction, and for years metal- 
lurgists have wished that engineers would design “‘tough 
shapes.” It is hoped that the two are gradually coming 
together, and it is one of the purposes of this article to 
point to some common ground on which both can meet. 
There was a tendency to question steel quality in con- 
nection with the failure of welded ships during the war, 
but it was engineering rather than metallurgy which 
eliminated the failures. 

An examination of the nature and significance of 
notch effects suggests many advantages accruing from 
the use of high-strength steels in soundly engineered 
welded structures. These include greater safety and 
durability, reduced weight, greater resistance to fatigue 
and substantially reduced maintenance costs. 

Yield strength usually forms the basis of all engineering 
design not involving creep. Working stresses should be 
equal to the yield strength divided by a suitable factor 
of safety. Generally, alloy steels have a higher yield 
tensile ratio than carbon steels, and basing design upon 
tensile strength does not permit the efficient utilization 
of alloy steels, since this procedure permits only minor 
reduction in weight and cross section. It will be shown 
later that reduced cross sections made possible by alloy 
steels are desirable in many instances, since they favor 
‘more uniform and simple stress distribution, thus pro- 
vading greater safety with particular regard to suscepti- 
bility to brittle failures. 

Yield strength is that unit stress in a standard tensile 
speciinen causing a specified offset (usually 0.20%) in 
the Stress strain curve from a tangent modulus line. 
Actually it is an approximate indication of the transition 
irom elastic extension to plastic flow. Plastic deforma- 
tion takes place by the shearing movement of crystal 
“omponents past one another along certain planes charac- 
teristic of the temperature and the metal or alloy under 
consideration. It may also occur by twinning. Beyond 


the yield strength, deformation occurs entirely by shear 
rs . with austenitic alloys and some nonferrous metals 
y = : . . . ° 

ith which twinning is also an important part of the 
Process, 
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It should be remembered that an observed yield 
strength is obtained from a small standard specimen 
stressed in simple tension under loading which, for prac 
tical purposes, may be considered static. Bi-axial 
tension occurs, for example, in a very thin sphere under 
internal pressure. Tri-axial tension occurs in a circum- 
ferentially notched cylinder loaded in tension. Com 
plex stress systems, frequently spoken of as possessing a 
high degree of tri-axiality, impose resistance to shear. 
Thus, the “‘yield strength’ may be increased by a notch 
or other geometrical condition imposing constraint. 
Notches also cause stress concentration which may be 
visualized by an hydraulic analogy to lines of stress 
flowing past a barrier. This effect may be observed by 
the transmission of polarized light through stressed 
plastic models. Streamlining is not only esthetic; 1t 1s 
good engineering. 

If sufficient internal or external mechanical restraint 
to the shear process is imposed, final rupture occurs as a 
result of cleavage instead of shear. Thus, a brittk 
failure may be described as a cleavage failure, and a 
ductile failure as a shear failure. Both types may be 
distinguished by visual examination. The shear frac 
ture has a dull, silky, fibrous appearance, whereas the 
cleavage fracture is characterized by bright facets repre 
senting cleavage planes or faces of undeformed crystals. 
It is this appearance which gave rise to the term “‘crys- 
tallized’’ applied to metal which had failed in a brittle 
manner, usually by fatigue. 

Brittle failures are best explained by assuming that the 
shear strength under the existing conditions has exceeded 
the cohesive or fracture strength. The shear strength 
may be increased by lowering the temperature, by con 
straint and by increasing the rate of loading. 


Measurement of Ductility 


Many efforts have been made to estimate the capacity 
of a metal to undergo plastic deformation prior to rup 
ture. These include determination of elongation and 
reduction of area in the tensile test, bend tests and 
studies of ratios of yield to tensile strength. These 
efforts are far from satisfactory and reflect the sorry 
state of our physical testing which has remained more or 
less static for over a generation. Few engineering struc 





tures can suffer more than a small amount of the defor- 
mation indicated by the per cent reduction of area of a 
ductile metal without collapse due to the resulting re- 
distribution of stress. In an actual failure ‘‘25% elonga- 
tion in 2 inches” or ‘‘70% reduction of area’”’ are rarely, 
if ever, observed. It is difficult, if not impossible, to re- 
late any engineering significance to the difference be- 
tween say 18 and 23% elongation in 2 in. or, for that 
matter, between 10 and 25%, yet millions of dollars are 
spent annually measuring elongations and reductions in 
area, and many more millions are spent in meeting 
minimum figures which some engineer decides he must 
have. Moreover, many engineers deprive themselves 
of the use of good materials simply because they do not 
have ‘“‘enough’”’ elongation or reduction of area. 

In addition to certain requirements for these two 
measures of ductility, some specifications also include 
a maximum yield tensile ratio, the spread between the 
yield and tensile strengths supposedly indicating capacity 
for plastic deformation. The writers of such specifica- 
tions ignore the fact that many fine alloy steels of proved 
merit have high ratios, and at least some accomplished 
students of the subject believe them to be desirable.? ! 


Notch Bar Testing 


“Impact tests’’ represent another and often mis- 
guided effort to measure capacity for plastic flow. 
Properly described, they are bend tests of notched bars. 
In the Izod test the specimen with a V notch at its 
mid-point is rigidly supported as a cantilever beam and 
struck with a pendulum. The machine measures the 
energy lost by the pendulum in breaking the specimen. 
The Charpy test specimen is supported at both ends and 
struck by the pendulum at its mid point opposite the 
notch which may have either a V or keyhole shape. The 
V notch, while easy to cut, is most difficult to finish with 
accuracy and consistency. It naturally contains 
scratches which are in themselves notches, and some in- 
vestigators have even resorted to polishing the root of 
the notch with a fine wire over which is flowing a sus- 
pension of polishing abrasive. The keyhole is free from 
this objection, and the Charpy test is becoming more 
popular due to the speed with which the specimen may 
be removed from a low temperature bath, inserted in 
the machine and struck. 


Effect of Loading Velocity 


The striking velocity is low, being from about 11.4- 
12.6 feet per second. The energy absorbed is about the 
same as in slow bending.? Moreover, Brown and Vin- 
cent® show no effect on energy absorption by velocities 
up to 40 feet per second. 

High speed testing aimed at the materials engineering 
of moving structures or ordnance matériél has been at- 
tended with considerable experimental difficulty due 
chiefly to inertia effects in the specimen itself as well as 
in the testing equipment. Despite these difficulties, 
however, it seems clearly established that the yield 
strength increases relative to the tensile strength with 
increasing strain rates.‘ DeForest, in his Howe Me- 
morial Lecture,® said: ‘‘No evidence is found to indicate 
that steel under tensile load in an unnotched condition 
at room temperature approaches a brittle failure at in- 
creased rates of loading. ... Unquestionably the speed 


t A high ratio in ordinary open hearth or Bessemer steel might be sympto- 
matic of strain-age embrittlement and in this particular case it constitutes a 
warning against an undesirable metallurgical condition. 
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effect is primarily important in the case of severe con- 
straint and the degree of constraint is more important 
than the speed.’’ Holomon and Zener, who have 
studied this subject exhaustively, state‘ that they ar 
aware of no instance in which a transition from shear to 
cleavage failure has been obtained merely by increasing 
the testing velocity in tensile tests in the absence oj 
notches. 


Effect of Temperature 


Theoretical considerations suggest that a quantitative 
relationship may be deduced between rate of loading and 
testing temperature.*-® It is believed that a small de. 
crease in testing temperature is theoretically equivalent 
to a great increase in loading velocity. Thus, low-tem- 
perature notch bar testing is of greater significance in 
ballistics than in the realm of engineering mechanics. 


Significance of the Notch Bar Test 


From these considerations it will be seen that the 
Charpy or Izod test, performed only at one temperature 
and at one velocity and with an arbitary degree of con 
straint determined by the shape of the notch, is inade. 
quate to describe the material, and that such testing 
should be carried out over a range of temperatures 
Frequently the energy absorption values will dro; 
abruptly within a narrow range of temperatures, and the 
mid-point of this range has been designated as the transi 
tion temperature. Energy absorption—temperatur 
curves—do not always show this break, and resort is had 
to visual examination of the fractured surfaces to deter 
mine to what extent they are of the cleavage or shear 
type, and also to picking that temperature at whic! 
energy absorption values drop below 12-15 ft.-lb. 

There has been some degree of correlation between 
low temperature notch bar testing and certain types o/ 
structures which are of a monolithic character and in- 
volve a high degree of restraint. Thus, there is som 
justification for low-temperature notch bar testing for 
certain types of applications. Actually such applications 
are comparatively rare in engineering structures, 
we cannot at the present time evaluate Charpy trans: 
tion temperatures quantitatively. Engineering pru 
dence, however, indicates that low Charpy transitio! 
temperatures are desirable in massive structures 0! 
monolithic nature and composed of parts having a larg 
cross section, stressed in such a manner that a high 
gree of tri-axiality exists. Even in these structures 
however, freedom from notches is vastly more importail! 
than the properties of the material. 

In a most interesting analysis of a cleavage fail 
the trigger or notch was traced to the sheared edge 0! 
plate from the collar of a manhole in a welded spher 
tank holding hydrogen.’ Obviously it is absurd to ™ 
late the stress system surrounding a carefully machin 
standardized test notch to the jagged surface cracks ai 
tears existing in a shared edge. Flame cutting or p! 
ing all ‘the edges in such weldments would eliminate ' 
source of trouble. 

The question of welded ships naturally arises 1m 4! 
discussion of this subject. It is pertinent to note that “ 
final report of the Board of Investigation appoitec 
the Secretary of the Navy to inquire into the desig! 
methods of construction of steel merchant vessels, * 
sued July 15, 1946, says: ‘“‘Every fracture exam 
started in a geometrical discontinuity or notch resultis 
from unsuitable design or poor workmanship.” Desi" 
changes reducing stress concentration at hatch core 
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and other structural discontinuities, together with 
better inspection and welding procedures have virtually 
eliminated these failures. 

Much technical literature of the past and, unfortu- 
nately, a great deal of advertising literature, have re- 
ported single Izod or Charpy values for certain grades 
of steel. As pointed out above, these have much less 
significance than the transition temperature. In fact 
they have little meaning at all. Transition temperatures 
are affected by many factors other than the nominal com- 
position of the steel. Among these may be mentioned 
deoxidation practice which affects austenite grain size 
and the amounts and distribution of carbon, oxygen and 
nitrogen; finishing temperature which affects austenite 
grain size; and perhaps other variables. 


Influence of Thickness 


Below plate thicknesses of about */, in., and particu- 
larly below '/2 in., finishing temperatures drop rapidly. 
Thus, for a given grade of steel there is an improvement 
in toughness with decreasing thickness below about 
‘/,in. Improvement is, of course, also imparted by the 
greater refinement of the structure. Although it cannot 
be measured, this improvement doubtless carries on into 
sheet thicknesses too light for the preparation of Izod or 
Charpy specimens. 

The high-strength steels are more carefully made than 
ordinary structural steel, and when properly employed 
by the designers, are used in sections only two-thirds as 
thick as those which they replace in ordinary steel. Be- 
cause of this variation of toughness with thickness, the 
potential user should be concerned specifically with the 
properties of the steels in the thicknesses he will actually 
employ, and the reader is reminded again that Charpy 
or Izod values given without reference to thickness or 
other important variables have little significance. 

The stress system in frame type structures is relatively 
simple, involving chiefly uni-axial tension, compression, 
and shear in the various members. Examples are gird- 
ers; columns; simple and cantilever beams in bridges; 
skyscrapers; foundations; automobile and truck frames; 
riveted ships; railroad cars; booms, etc. Where second- 
ary stresses exist, their ratio to the principal stresses is 
low. This seems confirmed by the fact that such struc- 
tures, although frequently built of highly notch-sensi- 
tive steel, have performed satisfactorily over many 
years in frigid as well as temperate locations. 

Unfortunately, however, there are a few types of 

structures in which the stresses are neither simple nor 
tully calculable. Examples are heavy walled pressure 
vessels; the stern weldment of a large ship; a large 
Diesel engine frame. In such cases particular effort 
should be made to reduce thickness by employing 
stronger materials. 
a is unfortunate for the engineer, although salutary 
lor high-strength steels, that steel members frequently 
do not follow the laws of similarity. It is a common 
observation that doubling the width of an Izod or 
Charpy specimen may cause completely brittle behavior 
in cases where a standard specimen of the same material 
exhibits considerable toughness. Many have had the 
bafiling experience of breaking a thick wide plate when 
caretully bending it to an apparently generous radius, 
and then removing a “‘bend test’’ from the material ad- 
jacent to the failure and bending it 180° flat on itself 
without even superficial cracking. 

In bending the plate there is tension in the outer fibers 

Perpendicular to the axis of the bend due to the fact that 

the volume must remain constant. These outer fibers 


must c sie . . 
lust contract in a direct parallel to the axis of the bend, 
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thus creating bi-axial tension, These.tensile forces are 
resisted by opposite compressive forces in the inner 
fibers. Examination of a plate bend test will readily dis- 
close the distortion resulting from these forces. Such 
distortion cannot take place in the larger plate. There 
fore the transverse stresses become quite large, tending 
to cause a brittle or cleavage type of fracture. This 
type of behavior is referred to by French,’ who cites the 
loss of ductility in slow bending incurred by increasing 
all the dimensions of a notched square bar. 

The importance of thickness is emphasized in the 
following excerpts from a lecture given by A. Thum on 
receipt of the Grashof Medal in Germany :® 

‘Frequent breakdowns of machinery and fractures to 
component parts occurred when the tendency set in to 
increase the physical size of machines beyond what had 
previously been attempted. Striking examples of the 
difficulties encountered in this respect can be found in 
the development of steam turbines, boilers, Diesel en- 
gines, electrical machinery, and in the field of high- 
speed traction and aviation. 

‘Unaware of the true cause of a failure, the designer 
would attempt to purchase renewed safety by simply 
increasing the physical dimensions of the piece that had 
suffered fracture, but often this did not remedy matters 
and, in fact, it was generally the case that the increased 
size only aggravated the danger of fa lure. 

“Computation of the stress distribution in the cross 
sectional area of the piece is based on the assumption 
that tensile and compressive stresses are uniformly dis- 
tributed and that torsion and bending stresses increase 
according to a linear characteristic. However, the unit 
stresses arrived at in this manner can only be considered 
as fictive or nominal stresses, as the uniform stress 
distribution assumed is hardly ever realized in practice. 

“Elementary elastic theory does not yet take account 
of the stress-raising influence of notches, as attempts 
at their analytical treatment lead to highly complex 
partial differential equations which cannot yet be solved. 

“It gradually came to be recognized that the neglect 
of the influence of shape upon strength was the main 
obstacle to progress. For this reason present-day design 
technique is no longer based upon strength values ob- 
tained from the testing of simple plain test bars, but 
careful consideration is paid to the influence which the 
shape of the stressed piece exercises upon the strength 
of the piece as a whole. 

“The effects of impact stresses can be mitigated by 
imparting to the affected part a certain amount of elas 
ticity by reducing its cross section.” 

Reviewing the comments of Thum’s, it might appear 
at first thought that a “‘soft’’ (low yield point steel) is 
desirable. This does not follow, however, because the 
low yield point and high-strength steels are equally stiff, 
since their elastic moduli are for practical purposes 
equal. Many of the high-strength steels possess lower 
carbon contents (0.12% max.) than ordinary structural 
steel. Toughness in pearlitic steels is favored by low 
carbon content, and it was shown by Anderson and 
Waggoner'® that pearlite slands tend to interfere with 
the plastic deformation of ferrite under conditions of bi- 
axial tension and low temperature thus favoring br ttle 
behavior. 

One factor in the satisfactory performance of riveted 
structures, built of relatively notch sensitive steels, is 
their inherent flexibility which permits relief and redis- 
tribution o high local stresses. It seems good engineer- 
ing to restore some of this flexibility in welded structures 
by using reduced sections of stronger steels. Rosenthal"! 
holds that, ‘increasing slenderness reduces the amount of 
secondary, principally bending stresses in triangular 
trusses. It is less known that it is also beneficial to 
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frameworks.” To secure greater flexibility, high- 
strength steels were used in towers and truss chords of the 
Delaware River suspension bridge connecting Philadel- 
phia and Camden.” 

It has been pointed out above that welded ship failures 
have been traced to design and fabrication notches. It is 
believed that the same can be shown for the welded high- 
strength steel bridges which have failed in Europe. 
Some of the steels employed showed a pronounced tend- 
ency to underbead cracking and, in one case, the origin 
of the initial crack was believed to be a weld tying a por- 
ous high sulphur casting into the structure. The inves- 
tigations have spoken eloquently of defective welds, 
faulty procedures, and poor fitting.'* 

The size effect has been further noted by Davidenkov, 
a keen student on the behavior of metals,'* and it is be- 
coming established that there is also a definite size effect 
in fatigue."* These considerations again commend the 
use of high-strength steels in order to employ thinner 
sections. 


Fatigue 

Alternating stresses of the order of the yield strength 
or slightly above, may cause failures known as fatigue 
failures. They originate at points of stress concentration 
at which a crack is formed which spreads until the rup- 
ture strength of the member is reached, and complete 
failure then occurs by cleavage. From an engineering 
viewpoint the greatest significance of the fatigue behavior 
of metals is to underline the importance of notches and 
stress risers. 

Agenerallyacceptedrationaltheory of fatigue hasnot yet 
been established. This should not, however, becloud the 
tremendous importance of avoiding notches and other 
stress raisers in structures subject to alternating loads. 
Indeed most fatigue failures actually occurring in service 
may be traced to some form of notch causing local stresses 
not contemplated by the designer. An excellent review 
of this entire subject, together with numerous illustra- 
tions of notch effects responsible for fatigue failures, has 
been prepared by Battelle Memorial Institute.'® 

It has been generally stated that endurance limits may 
be taken as about one-half of the tensile strength. This, 
however, is only a coarse approximation, endurance 
ratios of 0.45-0.70 being commonly observed, the latter 
appearing in some of the low-alloy, high-strength steels. 
In these cases the endurance ratio approximates the 
yield tensile ratio. 

Endurance limits are, or should be, determined on 
very carefully prepared and polished specimens. Light 
tool marks and even scratches from relatively fine (00) 
emery may make considerable difference in the observed 
endurance limit. Specimens stressed at or near their 
endurance limit show some metallographic evidence of 
slip. There is also heat generated, but it is not clear 
how much of this is from elastic hysteresis and how much 
from plastic deformation. 

Attempts to determine the threshold point of fatigue 
failure by X-ray diffraction and metallographic methods 
have been disappointing.” Both methods are subject to 
a considerable limitation in the difficulty of predetermin- 
ing the time and locus of the initial failure. In the ab- 
sence of known stress raisers, it seems possible that these 
loci may be grains so oriented as to favor slip, and that 
some form of fragmentation may occur within such 
grains. Notch sensitivity, damping capacity, shear 
strength, and strain hardening all doubtless play a part 
in fatigue phenomena, but correlation to date has been 
disappointing. 

Keyways, oil holes, nicks, scratches, tool marks, re- 
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entrant angles unrelieved by generous fillets, abrupt 
changes in section, defective welds, punch marks, 
stamped letters or numbers, corrosion pits and localized 
corrosion have all caused or accelerated fatigue failures 
All have one thing in common—stress concentration 
even though it be of an extremely local character. Ex 
cept in pure tension or compression (a rare condition in 
moving or vibrating parts) stresses are generally highest 
at or near the surface. Consideration of this fact em 
phasizes the danger of surface layers weakened by de 
carburization or cladding with a softer material Rimmed 
steels have a soft skin. Vibration, particularly when it 
involves peaks from resonance and harmonics, may bx 
extremely damaging. 

The use of materials having a high damping capacity 
naturally suggests itself as at least a partial remedy for 
such conditions. Mechanical damping and adjustment 
of the natural frequencies of various parts is much mor 
effective and does not disbar the use of low damping 
materials which are otherwise highly attractive. 


Influence of Corrosion in Fatigue 


It has been established by observation and test that 
the corrosion-resistant, low-alloy, high-strength steels 
are substantially more resistant to pitting than ordinary 
steel and that their pits tend to be much shallower 
Moreover, once formed, the pits do not continue t 
deepen appreciably, as with ordinary steel where fre 
quently warts or tubercles of rust exuding corrosion prod 
ucts from a pit may be observed. This behavior natur 
ally enhances the fatigue resistance of these steels as 
compared to ordinary steel. 

Corrosion problems cannot be solved entirely by the 
use of corrosion-resistant materials. Riveting with it’s 
lapped joints, butt straps, gusset plates, etc., inevit 
ably contains serious corrosion traps. Chief among 
these are the horizontal ledges formed by lapped joints 
and horizontal stiffening angles which accumulate dirt 
and moisture. In some cases, as in coal cars, the dirt 
and moisture contain or form corrosive compounds such 
as ferric, suphate. Moreover, since the rust betweet 
lapped surfaces cannot dry out readily, corrosion is ag 
gravated in such locations. When there is sufficient 
moisture present to form a conducting path, electrolyti 
effects, due to differences in aeration of the water and 1! 
the chemical nature of the scale, aggravate the corrosion 

Technically, the lapped joint in a moist environment 
is a concentration cell. Two types of concentration cell 
effects are illustrated in Fig. 1 after Binder.'* Such con 
ditions may be completely avoided in welded constru 
tion, which also reduces dead weight considerably 
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The zone surrounding a rivet hole is a zone of stress 
concentration. In boilers and tanks the faying surfaces 
of a lapped joint accumulate salts which are not washed 
away. Again, such corditions can be eliminated in 
welded construction. 

The electrolytic nature of the corrosion process causes 
an originally smooth surface to be irregular and more or 
less pitted, depending on corrosive conditions and the 
nature of the metal under attack. The bottoms of the 
irregularities and pits, formed by corrosion, become 
points of stress concentration. Stress, even within the 
elastic range, has an accelerating effect on corrosion 
rates. Thus, a metal under stress will corrode more un- 
evenly than one free from stress, and corrosion will be 
most severe at points of stress concegtration. Changing 
stresses due to variation in load, reciprocating motion, 
and vibration are quite damaging in the presence of cor 
rosive media. Figure 2 shows the damaging effect of 
corrosion on the endurance behavior of a metal. 

The combined effects of alternating stresses and cor 
rosion are so severe that the appropriate term ‘‘corrosion 
fatigue” has been coined to designate this phenomenon. 
It may lead to seemingly premature failures not accom- 
panied by severe corrosion. Static stresses have an ac 
celerating effect on corrosion, but they are usually not 
critical except in special cases of which the caustic em- 
brittlement of steel and the season cracking of brass are 
examples. The role of welding in eliminating caustic 
embrittlement has been mentioned above. Alternating 
stresses, on the other hand, affect all metals, because they 
disrupt protective films and remove corrosion products, 

or cause them to be more friable or porous. 


Conclusion 


It has been submitted that many brittle type failures 


have been due to faulty design and construction which 
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Fig. 3—Effect of Alternating Stress on Local Corrosion 


incorporate notches and structural discontinuities. The 
indicated remedy is improved engineering and fabrica 
tion more than it is a sweeping change to low transition 
temperature materials. Alloy steels in general have 
somewhat lower transition temperatures. When effi- 
ciently utilized, taking full advantage of their high yield 
points, the reduced sections will provide a great ca- 
pacity to absorb, severe loading without brittle failure. 
The reduced sections, particularly when they are de- 
signed of corrosion-resistant, high-strength steels, and 
in such a manner as to avoid localized corrosion resulting 
from trapped moisture, poor drainage, and accumulated 
dirt, will possess greater resistance to fatigue. 
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frameworks.” To secure greater flexibility, high- 
strength steels were used in towers and truss chords of the 
Delaware River suspension bridge connecting Philadel- 
phia and Camden.!? 

It has been pointed out above that welded ship failures 
have been traced to design and fabrication notches. It is 
believed that the same can be shown for the welded high- 
strength steel bridges which have failed in Europe. 
Some of the steels employed showed a pronounced tend- 
ency to underbead cracking and, in one case, the origin 
of the initial crack was believed to be a weld tying a por- 
ous high sulphur casting into the structure. The inves- 
tigations have spoken eloquently of defective welds, 
faulty procedures, and poor fitting.'* 

The size effect has been further noted by Davidenkov, 
a keen student on the behavior of metals,'* and it is be- 
coming established that there is also a definite size effect 
in fatigue. These considerations again commend the 
use of high-strength steels in order to employ thinner 
sections. 


Fatigue 


Alternating stresses of the order of the yield strength 
or slightly above, may cause failures known as fatigue 
failures. They originate at points of stress concentration 
at which a crack is formed which spreads until the rup- 
ture strength of the member is reached, and complete 
failure then occurs by cleavage. From an engineering 
viewpoint the greatest significance of the fatigue behavior 
of metals is to underline the importance of notches and 
stress risers. 

Agenerally acceptedrationaltheory of fatigue hasnot yet 
been established. This should not, however, becloud the 
tremendous importance of avoiding notches and other 
stress raisers in structures subject to alternating loads. 
Indeed most fatigue failures actually occurring in service 
may be traced to some form of notch causing local stresses 
not contemplated by the designer. An excellent review 
of this entire subject, together with numerous illustra- 
tions of notch effects responsible for fatigue failures, has 
been prepared by Battelle Memorial Institute.'® 

It has been generally stated that endurance limits may 
be taken as about one-half of the tensile strength. This, 
however, is only a coarse approximation, endurance 
ratios of 0.45-0.70 being commonly observed, the latter 
appearing in some of the low-alloy, high-strength steels. 
In these cases the endurance ratio approximates the 
yield tensile ratio. 

Endurance limits are, or should be, determined on 
very carefully prepared and polished specimens. Light 
tool marks and even scratches from relatively fine (00) 
emery may make considerable difference in the observed 
endurance limit. Specimens stressed at or near their 
endurance limit show some metallographic evidence of 
slip. There is also heat generated, but it is not clear 
how much of this is from elastic hysteresis and how much 
from plastic deformation. 

Attempts to determine the threshold point of fatigue 
failure by X-ray diffraction and metallographic methods 
have been disappointing.” Both methods are subject to 
a considerable limitation in the difficulty of predetermin- 
ing the time and locus of the initial failure. In the ab- 
sence of known stress raisers, it seems possible that these 
loci may be grains so oriented as to favor slip, and that 
some form of fragmentation may occur within such 
grains. Notch sensitivity, damping capacity, shear 
strength, and strain hardening all doubtless play a part 


entrant angles unrelieved by generous fillets, abrupt 
changes in section, defective welds, punch marks, 
stamped letters or numbers, corrosion pits and localized 
corrosion have all caused or accelerated fatigue failures 
All have one thing in common—stress concentration 
even though it be of an extremely local character. Ex 
cept in pure tension or compression (a rare condition ir 
moving or vibrating parts) stresses are generally highest 
at or near the surface. Consideration of this fact em 
phasizes the danger of surface layers weakened by ck 
carburization or cladding with a softer material Rimmed 
steels have a soft skin. Vibration, particularly when it 
involves peaks from resonance and harmonics, may bx 
extremely damaging. 

The use of materials having a high damping capacity 
naturally suggests itself as at least a partial remedy for 
such conditions. Mechanical damping and adjustment 
of the natural frequencies of various parts is much mor 
effective and does not disbar the use of low damping 
materials which are otherwise highly attractive. 


Influence of Corrosion in Fatigue 


It has been established by observation and test that 
the corrosion-resistant, low-alloy, high-strength steels 
are substantially more resistant to pitting than ordinary 
steel and that their pits tend to be much shallower 
Moreover, once formed, the pits do not continue t 
deepen appreciably, as with ordinary steel where fr 
quently warts or tubercles of rust exuding corrosion prod 
ucts from a pit may be observed. This behavior natur- 
ally enhances the fatigue resistance of these steels as 
compared to ordinary steel. 

Corrosion problems cannot be solved entirely by the 
use of corrosion-resistant materials. Riveting with it’s 
lapped joints, butt straps, gusset plates, etc., inevit 
ably contains serious corrosion traps. Chief among 
these are the horizontal ledges formed by lapped joints 
and horizontal stiffening angles which accumulate dirt 
and moisture. In some cases, as in coal cars, the dirt 
and moisture contain or form corrosive compounds such 
as ferric, suphate. Moreover, since the rust between 
lapped surfaces cannot dry out readily, corrosion is ag 
gravated in such locations. When there is sufficient 
moisture present to form a conducting path, electrolyti 
effects, due to differences in aeration of the water and 1! 
the chemical nature of the scale, aggravate the corrosion 

Technically, the lapped joint in a moist environment 
is a concentration cell. Two types of concentration cell 
effects are illustrated in Fig. 1 after Binder.’* Such co! 
ditions may be completely avoided in welded constru 
tion, which also reduces dead weight considerably. 
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The zone surrounding a rivet hole is a zone of stress 
concentration. In boilers and tanks the faying surfaces 
of a lapped joint accumulate salts which are not washed 
away. Again, such corditions can be eliminated in 
welded construction. 

The electrolytic nature of the corrosion process causes 
an originally smooth surface to be irregular and more or 
less pitted, depending on corrosive conditions and the 
nature of the metal under attack. The bottoms of the 
irregularities and pits, formed by corrosion, become 
points of stress concentration. Stress, even within the 
elastic range, has an accelerating effect on corrosion 
rates. Thus, a metal under stress will corrode more un- 
evenly than one free from stress, and corrosion will be 
most severe at points of stress concegtration. Changing 
stresses due to variation in load, reciprocating motion, 
and vibration are quite damaging in the presence of cor- 
rosive media. Figure 2 shows the damaging effect of 
corrosion on the endurance behavior of a metal. 

The combined effects of alternating stresses and cor 
rosion are so severe that the appropriate term ‘‘corrosion 
fatigue” has been coined to designate this phenomenon. 
It may lead to seemingly premature failures not accom- 
panied by severe corrosion. Static stresses have an ac 
celerating effect on corrosion, but they are usually not 
critical except in special cases of which the caustic em- 
brittlement of steel and the season cracking of brass are 
examples. The role of welding in eliminating caustic 
embrittlement has been mentioned above. Alternating 
stresses, on the other hand, affect all metals, because they 
disrupt protective films and remove corrosion products, 
or cause them to be more friable or porous. 


Conclusion 


It has been submitted that many brittle type failures 
have been due to faulty design and construction which 
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Fig. 3—Effect of Alternating Stress on Local Corrosion 


incorporate notches and structural discontinuities. The 
indicated remedy is improved engineering and fabrica 
tion more than it is a sweeping change to low transition 
temperature materials. Alloy steels in general have 
somewhat lower transition temperatures. When effi- 
ciently utilized, taking full advantage of their high yield 
points, the reduced sections will provide a great ca- 
pacity to absorb, severe loading without brittle failure. 
The reduced sections, particularly when they are de- 
signed of corrosion-resistant, high-strength steels, and 
in such a manner as to avoid localized corrosion resulting 
from trapped moisture, poor drainage, and accumulated 
dirt, will possess greater resistance to fatigue. 
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Improved Products by Mechanized 
Welding and Cutting 


By Earl Griffetht 


HE Wooldridge Manufacturing Co. uses mechan- 
ized welding and cutting extensively in the manu- 
facture of a complete line of heavy-duty earth- 
moving equipment. The star of this line is the Terra 
Cobra heavy-duty self-propelled scraper, shown in Fig. 1. 
An example of the rippers made by the company can be 





seen in the background. The line also includes a series of j 7 seen 
tractor-drawn Terra Clipper scrapers and bulldozers. ‘ 1 T 
The Terra Cobra scraper is a self-loading unit that ; ; eo exte 
carried 18 yards of material for long distances at a speed ; = CY piec 
of 21 miles per hour, and spreads it at the point of dis- . eee ig joine 
charge. Earth-moving equipment must operate under , isse 
varied conditions and must be constructed to operate “ee .. It 
efficiently at all times. Hard ground, frozen ground or ’ a —_ cutt 
ground containing large rocks or partially decomposed . S obta 
granite are a few conditions that call for the most sturdy J ¥ l= by 1 
construction. Some types of soil will pack between a. yi Ss S = Mar 
lapped members and after a time exert enough pressure *s min; 
to break the heads from rivets. Sf ting 
Welding is the most practicable method of fabrication I doze 
for this type of equipment, and our entire line is designed blies 
for maximum use of mechanized welding and cutting. chin 
This usually requires redesign of the component parts ; aay wor] 
rather than an adaptation of existing designs. Often a Fig. 2—Assembly a! nerd Components in Position on ting 
change in the designer’s thinking is necessary but the sea Siete Exenee shea 
benefits obtained, particularly lower manufacturing costs, shee 
are well worth the effort. final assembly has been used to the limit. It is hard! read 
As many parts as possible have been designed for pecessary to add that adequate jigs and fixtures ar witl 
manufacture from flame-cut steel plate or simple rolled quired for maximum efficiency in the welding operations pro 
shapes by mechanized welding. The shipbuilder's Typical jigs will be shown in many of the illustratiot D 
secret of welded subassemblies joined by welding in the “The tractor-unit frame assemblv for the Terra Cobr will 
— scraper is a good example of a great many simple fal _ 
9 Paper presented at Western Metal Congress, Oakland, Calif., March 26 cated subassemblies welded into one rigid compl X ul i sh 
Mt Plant Superintendent, Wooldridge Manufacturing Co This frame with some of the auxiliaries in place ca! 7 
tion 
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Fig. 1—Terra Cobra Scrapers in Operation. Ripper in Background 
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Fig. 3—Mechanized Cutting Machines 


seen in Fig. 2 showing the tractor-unit assembly line. 

The submerged melt electric welding process is used 
extensively in the fabrication of subassemblies for various 
pieces of equipment. These subassemblies are then 
joined by manual arc welding to make the completed 
assemblies. 

In every shop where steel is fabricated, oxyacetylene 
cutting is an important fabrication tool. The accuracy 
obtained with this process permits close fit-up and there- 
by reduces shrinkage stresses and minimizes warpage. 
Manual cutting is used for cutting small parts and trim- 
ming for fit-up. Mechanized oxyacetylene shape cut 
ting, as shown in Fig. 3, is used for forming virtually 
dozens of different pieces for fabricating into subassem 
blies. Two stationary oxyacetylene shape-cutting ma 
chines and 15 portable cutting machines are used in this 
work. With these machines and a number of hand-cut 
ting blowpipes, a burning crew of 29 men, including a 
shear man and two shear helpers, process 25 tons of steel 
sheet and shapes per 8-hr. shift from stockpile to storage 
ready for assembly. Over 80% of this material is cut 
with the oxyacetylene process. About 15% of the steel 
processed is scrap material. 

Discussion of the fabrication of typical subassemblies 
will best illustrate how mechanized welding and cutting 
are used in the manufacture of this equipment. Figure 
t shows the Terra Cobra scraper and indicates some of the 
parts which are produced by these methods. Some of 
these parts will be discussed in detail and some fabrica 
tion steps will be illustrated. 





Fig. 4 Completed Terra Cobra Showing Some Members That Are 
Machine Welded 
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MECHANIZED WELDING AND CUTTING 


Fig. 5—Terra Cobra Drive Wheels Before Machining 
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Fig. 6—Drawing Shows Manual and Machine Welds in Scraper 
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Fig. 7—Flame Cutting Scraper Wheel Web Plates 


An interesting subassembly is the main drive wheels 


Figure 5 shows a group of these wheels for the tractor 
unit of the Terra Cobra scraper. 
accommodate a 21.00 by 24 earth-mover tire. 
so nearly complete after welding, that the only finishing 
necessary is the boring of the hub for bearing cups and 
drilling of the flange for the sprocket gear. 


These particular wheels 
They are 


In all, 24 
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different types of wheels are manufactured from shape- 
cut steel plate by submerged melt welding. 

The location of the welds in the wheels for the Terra 
Cobra is shown in Fig. 6. It will be noted that the tack 
welds are made manually, while the finish welding is 
done by the submerged melt process. 

Wheel fabrication begins with the cutting of disks from 
3/s-in: steel plate. This operation is performed with a 
portable cutting machine. The same machine is then 
used for cutting’ out the center to form a steel ring as 
shown in Fig. 7. These particular disks are 23°/s in. in 
diameter with an 8'/,-in. diameter center hole. 





Fig. 8—Flame Cutting I.D. of Tire Flanges After Pressing 
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Fig. 9—Various Members Used in Fabricating Scraper Wheels 


Tire flanges are cut out two at a time on a shape-cut- 
ting machine. The blanks are sent to the forge shop 
where they are pressed toshape. They are then returned 
to the shape-cutting machine for a final trimming to cor- 
rect inside diameter. Figure 8 shows the final trimming 
cut. 

Illustrated in Fig. 9 are the various flame-cut compo- 
nents that go into a welded wheel and the hub, one of the 
subassemblied made from some of these components. In 
the left foreground is a tire flange, while in the right fore- 
ground you can see one of the wheel disks. A welded 
and machined flange ring base rests on the disk 

Figure 10 shows the welding of the flange ring bases. 
The rings are formed from 1- x 2'/2-in. flat bars that are 
first rolled to the desired diameter and a welding vee pre- 
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Fig. 10—Machine Welding Formed Rings 


pared at the joint. The rings are then strung sid 
side over a copper chill bar. One manual weld pass t 
the group into one piece and forms a backing for t 
final two-pass submerged melt welding operation. 1 
rings are then broken apart and machined to finish 
dimensions. 

In the trimming of the hub subassembly, the hub is si 
over a cone centering device. Another cone is set on ti 
to provide a table for the traction wheel which rotat 
the blowpipe. The drive unit itself is adapted from 
portable cutting machine. The wheel and cutting blow 
pipe are mounted on a turntable so that the entire setiy 
can be rotated at will, thus avoiding twisting of the ox 
gen and acetylene hoses. 

Another welding operation on the wheels is shown 
Fig. 11. For this work a compressed air-operated su 
merged melt welding head is mounted on an adjustab 
boom. The wheel itself is mounted in a welding p 
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Fig. 11—Machine Welding Drive Wheel 
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MACHINE WELDS The beam-splitting operation is 
\ shown in Fig. 13. Directly to the right 
- of the cutting flame you can see two 
spacers made of steel plate. Several 
of these spacers are dropped over the 
beam to prevent warpage as the cutting 
progresses. The beams are allowed to 
cool with the spacers in place. As in 
all shape-cutting operations at this 
plant, the machine is guided by a mag 
netic tracer. 

In the actual welding of the blade 
base the submerged melt welding head 
is mounted on a cutting-machine car 
MACHINE WELDS riage and the melt is retained at the 
weld zone by an asbestos-lined wood 
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Fig. 12—Sketch Showing Blade Base Components and Types of Welding Used 















tioner and is rotated under the stationary head. The 
amount of automatic welding varies with the wheel de 
sign; 30 ft. of welding on the wheel illustrated was 
mechanically welded. One man turns out from 10 to 12 
wheels per 8-hr. shift with the installation shown. 

The scraper blade base makes use of flame-cut steel and 
welded fabrication. Figure 12 shows the details of this 
member. You can see from the detail of the section that 
the blade base proper is made from 1-in. plate stiffened 
with a piece of °/s-in. plate and a split 10-in. H-beam. 





















Fig. 15—Forward End of Scraper Yoke Showing Hub for Connect 
ing Scraper to Power Unit 













retainer clamped to the steel plate. The blade base is 
suspended between two tripod supports by forks which 
are inserted into the ends of the base. The work can 
be rotated and locked in position for making the succes 
a sive welds. 

Advantage is taken of the natural weld distortion to 
produce the parabolic curve on the leading edge of blade 
base. Because this member is automatically welded and 
the speed and current values are the same on successive 
bases, the distortion is also the same. This makes it 
necessary to set only about one out of 50 bases. 

After the blade base is welded, the leading edge is 
beveled by a portable straight-line cutting machine on 
the setup. The bevel is not straight but has a prede 
termined parabolic curve. The track bent to the neces 
sary arc guides the machine in making this curve. 

The pulling power of the engine is transmitted to the 
scraper by means of two yoke arms, one on each sid 
These yoke arms are essentially box beams made of '/, 
in. side plates, flame cut to shape, and 3'/, x 1-in. flat bars 
The arms are fabricated by a submerged melt weld at 
each of four corners. 

These yoke arms are incorporated into the final assem 
; bly, as can be seen in Fig. 14. In this jig four subassem 
per Yoke Members in Fitting & Welding Fixture blies—the two yoke arms, a head cross box beam and the 





Fig. 13—Machine Burning of ’‘H‘' Beams for Blade Base 
Fabrication 
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Fig. 14—Scra 
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Fig. 16—Machine Welding Box Beam. Note 2 x 4 Lined with 
Asbestos Rope to Hold Melt 


vertical hub—are assembled. The 
vertical hub casting is about the 
only item in these assemblies that 
is not a fabricated steel part. The 
cross box and horn down to the cast 
hub is used as the fuel tank. 

This casting and the way in which 
it fits into the final assembly can 
be seen clearly in Fig. 15. It is 
interesting to note that the “‘ears’’ 
on the casting and even the sheave 
blocks above the casting are made 
from flame-cut steel plate. 

A scraper is connected to its two- 
wheeled tractor unit by means of a 
king pin operating in the vertical 
hub. Universal motion is obtained 
by a rocker connection between the 
king pin and the frame of the trac- 
tor unit. 

The king pin itself is forged from 
4140 steel, and submerged melt 
welded to a mild steel bearing plate 
3 in. thick. The principal purpose 
of this bearing plate is to provide 
mild steel for good weldability in at- 
taching the ears through which the 
rocker pin passes. Before welding, 
the parts are rough machined to form 
the joint preparation. 

The bearing ring and pin are then pressed together and 
preheated in a furnace at 400° F. The assembly is then 
placed in the fixture which is rotated by means of the 
motor-driven positioner on which it is mounted. The 
same fixture is used for making welds on the other side in 
accordance with a predetermined sequence. About 45 
min. are required to complete the welding. 

The box beam shown in Fig. 16 is another interesting 
subassembly. This beam is manufactured from two 
angles by corner welds joining the legs. This particular 
illustration is interesting because it shows in detail the 
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melt retainers made of strips of wood faced with asbestos 
rope. The retainers are held in place by wedges and 
clips tack welded to the beam. 

The remarkable records made by some of the ship 
yards during the war can be largely attributed to the fact 
that these yards were laid out for welded ship fabricatio: 
instead of being adapted to that purpose, as was the cas 
with some of the already established yards. The floy 
of raw materials to subassembly points and of the sub 
assemblies to the final assembly station is as important i: 
a manufacturing plant as it is in a shipyard, and it is on 
of the principal factors in effecting the efficiency of th: 
operation. Wherever possible, straight line flow with 
minimum of back tracking has been provided for. 

The material stockpile in Fig. 17 illustrates this 
straight line flow. In the foreground can be seen tubes 
channels and H-beams, and further back steel shapes and 
sheet steel. All of this material progresses from this 
point into the shears in the center of the picture or int 
the cutting tables near the rear. After cutting, some of 
the sheet parts are formed by the large press just back oj 
the shear. Under the canopy structure at the left rea: 
are two large oxyacetylene shape-cutting machines which 
have been illustrated throughout this article. Portabk 
cutting machines are used at strategical points through 
out the plant. 

An important factor in the efficiency of mechanized 
welding and cutting operations is an adequate and co! 
venient supply of the gases and other materials required 
Acetylene is produced by the two 300-Ib acetylene g 
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Fig. 17—Steel Stock Pile in Storage Yard 


erators and is delivered by a pipe line to stations throug! 
out the plant. 

Fifteen tons of steel are used in the manufacture 0! 
22-ton Terra Cobra scraper and about 1500 man hours 
are required for the processing of this steel. An appro 
mate distribution of this labor would be: cutting 
shearing, 8%; forming, 2%; fitting, 1.5%; welding 
44%; machine work, 23%; and assembly, 20%. Eac! 
unit required about 1352.6 linear feet of oxyacetylem 
cutting, 1054.8 linear feet of manual are welding 4! 
327.6 linear feet of submerged melt automatic welding 
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Dry Seal Gas Holders, All Welded’ 


By Rudolf Kraus’ 


“yAS HOLDERS of the low pressure type are 
built in two basical designs, namely, the wet 

J telescopic gas holder and the dry seal gas holder. 

The former has been described in THE WELDING 
JoURNAL, December 1945, the latter is the subject of 
this paper. After explaining the principle and the me- 
chanical design, the welding proper will be dealt with. 

Figure 1 shows the diagram of a dry seal gas holder. 

A dry seal gas holder consists primarily of the bottom, 
shell, roof and floating piston. No water tank, cup or 
grips, water seal heating system or any other parts, 
similarly used on wet seal holders, are required. 


* Presented at the Twenty-Seventh Annual Meeting, A.W.S., 
City, N. J., week of Nov. 17, 1946 

t Welding Engineer, The Stacey Bros. Gas Construction Co., one of the 
Dresser Industries 
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Principle of Operation 


In operation the dry seal holder is best compared to 
the piston and cylinder of an automobile engine. The 
round shell of the holder is the cylinder with a piston 
moving up and down on the inside according to the gas 
present. The maximum difference is that no actuating 
device 1s connected to the piston, it is self-supporting and 
floats on top of the gas. Contact between the piston 
and the shell is rendered gas tight by a system of self 
adjusting fabric packing rings, operating in much the 
same manner as oil rings on an automobile piston. These 
fabric rings are equipped with grease lubricators to re 
duce friction. The weight of the piston maintains con 
stant and uniform pressure on the gas regardless of the 

volume in the holder. 


The Holder Shell (See Fig. 2) 


This consists of a stationary cylin- 
drical shell with smooth interior sur 
The shell is reinforced by a 
series of vertical columns spaced 
approximately on 16 ft centers and 
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Fig. 1—General Elevation of Stacey-Klonne Dry Seal Holder with Piston Landed oa Rest 


Blocks 


Fig. 2—Piston and Back Bracing in Place 
and Two Rows of the Shell in Position 


Tubular structure extending full height of shell is exterior elevator housing. On small Ready for Welding. The Brackets Shown 


sie holders exterior elevators are not required 
‘ng machinery for interior hoists and for ventilating system. 


Superstructure on top is used for hous- at Top of Columns Form Part of the First 


Girder and Walkway 
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Fig. 3—General Elevation of Piston Columns — 

and Ring Girders, Back Bracing, and Upper Ure WALK 

and Lower Wooden Guide Rollers. The Area 

Immediately Back of the Outer Girder Is the 

Trough Used for Placing Additional Weights 
to Get Increased Pressures (Right) 
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This general view shows complete seal 
assembly including counter-weighted lever 
bars which hold some in place. The 2- by 
l-in. wooden blocks shown at the back of 
each center layer of packing are part of the 
actuated spring arrangement (see detail 
“A'’). These wooden blocks act as sepa- 
rators between the layers of the packing 
ring—thereby permitting the compression 
springs to operate freely through holes 
drilled in the blocks. 


Fig. 5—-Roof Plating of Piston Being Assembled 
WOLDER 
SHELL This part of the structure is built in its entirety after the bottom is laid and befor 
the shell is assembled. Regardless of the size of holder, all-welded construction 


ployed on Stacey-Klonne Dry Seal Holders. 


SELF- 
ADJUSTING 
PACKING 

RING 
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DETAIL "A" %, 


ee | 

Above shows automatically fed lubri- 
cating system and close-up detail of Fig. 6—Roof of Piston Completed and Back Bracing Being Placed Around the Perimet! 
actuated spring arrangement used on 


both upper and lower packing assemblies. The next step will be to install the necessary traverse girders, hang seal and attach 

: , quired guide rollers. Since the piston is used in erecting the balance of the holdé! 

Fig. 4—Assembly of Piston Rollers, Seal and this part of the structure is completed before the shell is installed. Installation has staré 
Self-Adjusting Mechanism on the stairway which is also used for erection purposes. 
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Fig. 7—Piston Being Assembled 


The various structural members whi 
up the ring girder, back bracing, walk 
etc., and on whi - th e mechanical s 
paratus and gu rollers are hur 
part of the pistor n. 

The electric trammel] shown i1 

installed on the piston during 
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Fig. 9—-Ford Motor Co.’s No. 66275, 10,000- 
000-Cu. Ft. Gas Holder at Rouge Plant, Dear 
born, Mich 


Roof of the holde 
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assembled 
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Fig. 8—Ford Motor Co.’s No. 66275 10,000,- 
000-Cu. Ft. Gas Holder at Rouge Plant, Dear 
born, Mich. 
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Fig. 11—Ford Motor Co.'s No. 66275 10,000,- 
000-Cu. Ft. Gas Holder at Rouge Plant, Mich 
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1O— Welding Equipment Wiring Biagram 


Fig. 


ST 





a aes 


horizontal members spaced about 5 ft centers. In addi- 
tion steel girders or walks are provided and spaced ap- 
proximately 30 to 40 ft. on centers. These girders act 
both as stiffeners and walk and for maintenance. The 
shell sheets are continuously butt-welded throughout 
and rigidly connected to the vertical column stiffeners 
and intermediate shell stiffeners. All joints are care- 
fully ground to insure a perfectly smooth interior sur- 
face on which the piston packing ring slides. 


Floating Piston (See Figs. 1, 3 and 4) 


he piston deck is designed as a self-supporting arch, 
supported when at test on rest blocks located on the 
holder bottom. The piston is constructed of circular 
and radial channel rafters, welded rigidly to each other 
and to an outer ring girder. Deck plates are placed on 
top of the steel frame. All joints in the deck plates are 
lap-welded. The plates are also welded to the rafters. 

The piston is guided in its up and down travel within 
the shell of the holder by two sets of rollers located on 
horizontal planes. Both sets of rollers are located above 
the piston for inspection and adjustment in service. By 
means of compensating springs the rollers are self-ad- 
justing to minor changes in contour of the shell due to 
wind pressure and changes in temperatures. These roll- 
ers are supported by a structural bracing which extends 
above the piston deck. The rollers are constructed of 
hard wood disks, laminated and have a convex surface. 


Self-Adjusting Mechanical Seal (See Fig. 4) 


Around the circumference of the holder, and suspended 
rom the structural framework of the piston by means of 
steel hanger straps, hangs a segmental, dilatable, sheet 
steel ring. To this dilatable ring is attached a packing 
which is made up of three upper layers and three lower 
layers of a specially developed cotton fabric vulcanized 
with a gas-resisting compound. These upper and lower 
layers of fabric are separated by a steel channel-shaped 
separator. This separator provides a continuous grease 
reservoir immediately adjacent to the shell (see Fig. 4). 
The center packing strip of both the top and bottom 
layers in a special floating ring, separately actuated by a 
series of small springs spaced closely together and acting 
ina manner similar to a piston ring in an automobile 
engine. This entire packing ring is pressed tightly 
igainst the interior of the holder shell by means of 
closely spaced counterweighted lever bars. 


Holder Roof 


Che roof of the holder consists of a sheet steel deck or 
‘overing, which is welded to a self-supporting arch, 
built up from radial and circular channel rafters. Fig. 9. 
_ The fabrication and erection of a dry seal holder is a 
'ull-fledged production job because all the details are 
repetitious from column to column. The erection can be 
dest followed from the captions in Figs. 2, 5, 6, 7 and 8. 
the electric trammel referred in the caption for Fig. 7 
can be seen clearly in Fig. 8. 


1947 


Power Supply (See Fig. 10) 


A three-phase power supply 220 or 440 v. is brought to 
the site for operation of welding motor generator sets 
blowers, compressors, jib cranes and gantry cranes. The 
welding generators are arranged on the piston. Conduits 
are brought in through the base of the shell, then the 
cables are brought through the deck of the movable 
piston, from there the supply is brought to separate 
points around the piston, where the welding MG sets are 
located. Sufficient slack in the cables is allowed for the 
piston to float to its highest position. 

The power cables, which are according to the size of 
the height of shell 150 to 300 ft. long, have to be sus 
pended by means of steel cables from the piston framing. 
Each cable is laid out on the bottom of the gas holder to 
make it impossible for the slacks of cables to foul one 
another. 

The piston seal is aninsulator. Immediately the piston 
commences to float, it is insulated from the gas holder 
shell, there being no metallic connection to the shell. 
The welding machines located on the crown of the piston, 
have one lead each grounded to the piston. To establish 
a welding circuit to the shell plates for welding purposes, 
several welding cables are fastened to the piston framing; 
slack is provided and these cables grounded to the bot 
tom. Additional copper leads are bolted to the shell and 
the piston plating. The ends fastened to the interior of 
the shell have to be moved up, as the work progresses. 
Most of the details can be seen in the diagram (Fig. 10). 
Note how the power lines are strung on the piston bracing 
In general, solderless connectors are used; these are re- 
covered at the end of the job; they are part of the field 
equipment. 


Welding Procedure 


The bottom is lap-welded, laid on a cushion of sand 
on the concrete foundaton. A suitable welding procedure 
is used to prevent warping of the bottom. Vacuum test 
ing insures against a possibility of leaks in the bottom 
The plating laps for the crown of the piston and of the 
roof give a good example that the design must be made 
for welding, instead of just welding a riveted design; 
in the latter the lap had to be made suitable for caulking 
on account of the slope of the crown. In the welding the 
lap must be made just opposite, in order to enable the 
welder progressing down the slope; his right hand is free 
to move from the center outwards. The welding of the 
shell is perhaps the most interesting portion of the weld- 
ing job. 

A ten million cu. ft. holder requires about 56,000 ft. 
of welding on the inside of the shell. These welds have 
to be chipped and ground in order to provide an entirely 
smooth surface for the piston packing to ride on. Figure 
11 shows such a completed holder. Its shell is 220 ft. in 
diameter and 300 ft. high. 

The dry seal gas holder offers many advantages over 
the wet seal holder. Most important among thes« 
advantages are: 

1. The cost of the foundation is reduced because of 
the climation of the water tank and its heavy waterload 

2. A practically uniform gas pressure is maintained 
for the entire capacity. The gas is kept dry at all times, 
as it does not come in contact with any water 
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Coordinated Development of A.-C. 
Welders and Electrodes’ 





By C. P. Crocot 


BSENCE of are blow, lower power consumption 
and lower maintenance costs are three advantages 
a.-c. welding has over d.-c. welding. The ab- 
sence of arc blow when using high currents, and when 
welding in corners, is a characteristic that for some time 
has been recognized as a major advantage of a.-c. weld- 
ing. The efficiency of a transformer compared to a mo- 
tor-generator set as a means of changing electrical energy 
to the proper volt-ampere characteristic for arc welding 
is a real electrical advantage and is illustrated in Fig. 1. 
The maintenance requirements of a transformer with no 
moving parts are obviously less than a motor-generator 
set with its rotor, shaft, bearings and brushes. 
Early attempts to introduce a.-c. arc welding failed 
ar om a paper presented to the AMERICAN WELDING Society, Oakland, 
Cahif, 


+t Manager, Welding Dept., Motor Div., 
Buffalo, N. Y. 


Westinghouse Electric Corp., 





T 


because of the lack of a suitable electrode. Bare wir 
electrodes required a high voltage to prevent the ar 
from being extinguished and to insure re-establishing th 
are as the current passed through zero. With any volt 
age under 150 v., except on very large electrodes, th: 
welding current and are would not be re-established. Th 
possible hazard from such a high open-circuit voltag: 
the reason most manufacturers decided not to put 
a.-c. welder on the market. 

As early as 1907, Kjellberg began to experiment with 
coated electrode. This was followed by a whole series 
of developments by Cravens, Smith and others, but 
unfortunately for a.-c. arc welding, all their efforts wer 
devoted to making an electrode coating of cellulose mix: 
with sodium silicate. By 1932, this work resulted i1 
good reverse polarity electrode now known as A.W. 
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WELDING CURRENT AMPERES 
Fig. 1—Efficiency of a 400-Amp., Motor-Generator Type D.-C. 
Welder and of a 500-Amp. Transformer Type A.-C. Welder 
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Class 6010. During this period, the objective of develop- 
ing a.-c. electrodes was absent. It took several years 
more for engineers to discover what was required to make 
:-c. electrode 

\s early as 1919, Westinghouse had built an a.-c. 
welder which had an open-circuit voltage of approxi- 
mately 125 v. Asaresult of tests on this unit it was con- 
cluded that, to build a transformer having a welding cur- 
rent range of 100 to 200 amp. for use with only lightly 
coated electrodes then available, an open-circuit voltage 
of roughly 125 v. over the entire range was required for 
icceptable welding performance. Such a welder is 
shown in Fig. 2 

Interest in a.-c. welding revived some years later and 
in 1929 another a.-c. welder was built. This time, in 
order to make it suitable for use with bare wire elec- 
trodes, a high-frequency stabilizer was added. This 
welder was an experimental model and was built for a 
maximum rating of 1000 amp. In 1931, there appeared 
 50- to 200-amp. design with a tapped transformer. A 
high-frequency stabilizer of the shunt coil type was used. 
These welders are of particular interest because, with 
high-frequency stabilization a welder with less than 100 
open-circuit volts could be used with bare and the lightly 
coated electrodes then available. 

[he success of the Babcock & Wilcox Co. on their 
Class I welding on the Boulder Dam Penstocks resulted 
in an overnight swing to a.-c. welding among the large 
Class I welding shops. At that time, electrodes were not 
commercially available and most plants had to develop 
ind manufacture their own. 

\t this time, a larger welder was developed for 110 v. 
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ea? —300-Amp. Adjustable Core, Reactor Type A.-C. Welder 
sed in Construction of Westinghouse Office Building in 
Sharon, Pa., in 1936 
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Fig. 4—-Limited Input Welder of 180-Amp. Maximum Output 


which would work fairly well with the coated electrodes 
then available. The first one built was for 750 amp. and 
the current control was obtained with an adjustable 
leakage core. A three-legged transformer was used with 
one leg adjustable. The primary was wound around one 
leg and the secondary around the same leg and the mov 

ing core leg. This established an adjustable leakage 
path between the two windings. Later a 500-amp 
welder was developed. The high open-circuit voltage of 
these welders was objectionable from the standpoint of 
safety, high kva. input at low power factor with the r 

sultant high weight and cost. 

Reduced voltage controls for cutting the open-circuit 
voltage down to 35 to 40 v. were developed but, at best, 
they were too complicated to be more than a safety device 
that would be discarded as soon as better electrodes and 
lower voltage welders were available. 

Meanwhile, the metallic coated electrode was intro 
duced into this country, and subsequent development led 
to what is now known as the 6020 electrode. While this 
electrode was approved for Navy use as early as 1932, it 
was not until 1936 that the present improved form bx 
came available. This was an excellent a.-c. electrode for 
down-hand welding and operated very well with open 
circuited voltage down to 80 v. It was followed by the 
A.W.S. Class 6012 in the same year, which can also be 
used successfully on alternating current. 

During this period, a new series of a.-c. welders were 
developed for 75 and 80 v. open-circuit voltage. The 
first adjustable core, reactor type of welder was the result 
of this development. Figure 3 is a photograph of one of 
the first of these welders. 

The development of the all-metal automobile body led 
to the demand for a low amperage welder. Although 
the designers used high-frequency stabilization to meet 
this need, a series of experiments made during 1935 re 
sulted in the SW Class 6013 electrode, that practically 
put the high-frequency stabilized welder out of the run 
ning because this electrode would operate on open-circuit 
voltages as low as 50 v. This a.-c. electrode increased 
the usefulness and demand for the small 100- and 200 
amp. welders for sheet metal shops and garage welding. 
At first, the 100-amp. welder was made with 50 and 55 
open-circuit volts and was of the tapped secondary type 
with a separate built-in reactor. Later, the voltage was 
raised to 65 and SO v. on the intermediate and lower set- 
tings so that other types of small diameter electrodes 
could be used. 

This left only the development of an all-position high 
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Fig. 5—Oscillographs of Stabilizing Resistor and Capacitor on 
a High-Frequency Stabilized Welder 


ductility a.-c. electrode to complete the line. The work 
on this electrode was finished in 1943 and the A.W.S. 
Class 6011 electrode then became available. 

At this stage of the a.-c. welding development, most 
welders were being made with 70 to 80 v. open-circuit 
voltage. Further development of stainless and alloy 
electrodes for a.-c. welding meant that it could now be 
used for practically all types of work, some of which 
formerly could only be done with d.-c. welders. 

In 1945, the limited input welder was developed for the 
small shop and farm, with a striking voltage of 50 and 65 
v. This reduction in voltage, from the industrial stand- 
ard of 80 v., has resulted in a corresponding decrease in 
size of the welder and a proportional reduction in the 
amount of kva. drawn from the power line. A further 
reduction in kva. requirements is made by the use of 
built-in capacitors for power factor correction. The 
combination of these two design factors: reduced open- 
circuit voltage and power factor correction, has resulted 
in a higher maximum welding current output for a given 
limited kva. input. Such a welder is shown in Fig. 4. 

Although this type of welder is limited to use with low- 
voltage stabilized electrodes, its usefulness is not thereby 
restricted for the type of service for which it is intended. 
In addition to mild steel electrodes, several other elec- 
trodes have been developed and are available for welding 
alloy steels, stainless steels, cast iron and for hard surfac- 
ing. Except for the stainless steel electrode, all the rest 
are the same as are now being supplied for the regular 
industrial market. 

The use of a carbon arc torch with stabilized electrodes 
makes this welder suitable for welding aluminum, copper, 





Fig. 6—Oscillograph of Stabilizing Capacitor on a 300-Amp. 
elder 
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brasses and bronzes, in addition to providing a tool for 


I cid 
. . *. . we if 
brazing, soldering and supplying heat forging, preheating electri 
and tempering operations. nlate 
a one,e Plates 
lhe efforts on the part of the several utilities, rural weld ' 


ops and the R.E.A., to regulate and limit the applications 
of arc welding on their power lines, brought the attentio; Me 
of N.E.M.A. to the need for a uniform standard covering 
this class of welders, now known as the “Limited-Inpy; 
Type Transformer Arc Welders.” | 
This new standard was developed to cover a 130- an 
180-amp. welder having an open-circuit voltage not t * ta 
exceed 65 v. and a load voltage of 25 v. The primar 
voltage of this type welder was to be 230 v. and the max; 
mum line circuit was to not exceed 37.5 amp. when oper 
ating at maximum secondary current and 25 v. secondary ta 
load. This was considered the maximum current that 
should be taken from a 3-kva. single-phase transformer 
when used to supply power to one customer. The loa 
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ARC OUTAGES PER ELECTRODE : 


Fig. 7—Effect of Different Values of Capacitance on the Ar 
Outages for Various Open-Circuit Voltages 
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duty cycle was established at 20% or 2 min. operatio! 
every 10 min. It should be understood that, up t 
maximum rated current, this welder will do anything tha! 
a similar industrial welder will do. The only limitu 


any 10 min. interval. For the small shop or farmer 

should not be considered a handicap. If the operate! 

attempts to weld at a higher rate, the circuit breaker . 

automatically protect the windings against overheat r 
Tests were made to determine whether electrodes 1 f 

ing suitable characteristics were available for use wit 

welder of this type. Mild steel, hard surfacing, staimlc 

steel and cast-iron electrodes from a large numbe! 

manufacturers were tested at various voltages from %! ' 

44 v. open circuit. These tests showed that suita 

electrodes were available from a number of suppliers 4! 

in all cases, experimental electrodes were available wi 

could be used without any difficulty with this typ 
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welder. The difficulty of starting the arc with a new 


) electrode and with a used electrode on clean and dirty 
| plates was tested. Also, the ability of the operator to 

weld without are outages was tried with satisfactory re- 
sults. 


\leanwhile, the industrial welders were being made 
with 70 to 80 v. open-circuit voltage. A complete line 
of welders from 100- to 1000-amp. welders are available 
and the open-circuit voltage and arc characteristics are 
pretty much standardized. 

Late in 1942, experiments were made to determine the 
feasibility of using an a.-c. welder with high-frequency 
stabilization for the so-called inert gas arc welding. The 
use of d.-c. gave poor welds because of the tendency of the 
tungsten to mushroom. Another disadvantage was the 
fast rate of consumption. 

it was found that an a.-c. welder with a stabilizer re- 
luced tungsten electrode consumption and produced 
very good welds. Two things had to be watched: the 
first, that the current was not too high for a given diam- 
eter electrode; and, the second, that the current was not 
too high for the welder rating. Due to rectification, only 
ibout 70% of the rating of a welder was available with- 
out overheating. 

The two disadvantages of this welder are the tendency 
to rectification and radio interference. Because the 
positive and negative arc characteristics are very dif 
ferent, partial or complete rectification of the are current 
may occur. Partial rectification results primarily from 
the lower average negative arc voltage and results in a 
d-c. component. Although this component may be 
detrimental to the operation of the transformer, it is 
ipparently beneficial from a welding standpoint. Rec- 
tification has been reduced to a minimum by changing 
from a parallel to a series oscillator circuit coupling and 
by using a capacitor and resistor combination for further 
ire stabilization. Figure 5 shows effect on wave shapes 
of stabilization. Some rectification is desirable, since 
the small positive half cycles are sufficient to rupture the 
film on the metal, while more positive current would in- 

crease electrode consumption. Most of the heat for 
welding is put into the metal during the negative half 
cycle. Radio interference can be localized and reduced 
toa tolerable degree by placing the primary wiring to the 
welder in conduit and by shielding the area surrounding 
the welder and welding leads. The shielding effect of a 
steel frame building is ordinarily sufficient. 

Something that would help stabilize the welder so that 
wer open-circuit voltage might be used was needed. 
ii some simple means could be devised, the designer 
would have a welder that would operate successfully with 

or less open-circuit voltage. Investigation of the 

welding arc with the magnetic and cathode-ray 
rs illograph indicated that a capacitance in parallel with 
the are produced a stabilizing effect because of the extra 
‘nergy delivered to the arc immediately after restriking. 
in oscillatory discharge from the capacitor gave results 
mlar to the high-frequency stabilizer, as shown in Fig. 


\ series of tests were made, using different values of 
‘pacitors and different values of no-load voltages, using 
arc outages on a given electrode to indicate the degree of 
are stability. Tests were conducted in which a number 
ol electrodes were used at each of a number of trans- 
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Fig. 8—300-Amp. Transformer Type A.-C. Welder with a 
Capacitor or Stabilizer and 65 Open-Circuit Volts 


former no-load voltages. The tests were repeated with 
different values of capacitances, as shown in Fig. 7, and 
by extending the curves to zero the value of voltage for 
no are outage was determined for each condition. The 


tests were made for various diameters and types of ele 
trodes and it was finally determined that, with 120-muicro 
farad capacitor that a minimum voltage of 55 v. was satis 
factory. 

The transformer shown in Fig. 8 is that of a 300-amp 


welder built with an open-circuit voltage of 65 \ Chis 


welder is not only designed with a 120-microfarad « 

tor: but, in order to reduce the over-all weight and size 
a Hypersil core was developed. This welder operat 
successfully with all types and grades of electrodes and 
line of such welders will soon be available. 

In conclusion, it should be borne in mind that 1n 4 out 
of 5 times, a better welding job can be done faster and 
cheaper with alternating current through absence of ar 
blow, reduced power cost and lower maintenance cost 











HE electric welding of pipe done in 

shipbuilding during the war and the 
wide range of service for which this piping 
was used, as well as the severe working 
conditions under which it had to operate, 
has demonstrated that many of the ship 
pipe welding processes are applicable to 
industrial and home piping. Prefabri- 
cation of piping, for example, was used 
with great success in shipbuilding and 
could be utilized equally well in industrial 
and home piping. If large electrodes and 
higher welding currents could be used in 
shipbuilding, this also could be applied. 
Actually more welding is possible for in- 
dustry and hore service than for ship- 
building because many valves, strainers, 
etc., in ships must be connected by flanges 
so that they can be taken off at regular 
intervals for cleaning and inspection. Of 
course, these flanges were welded to the 
piping. 

All piping on ships may be broken down 
into separate systems, each complete in 
itself. If the ship is Diesel-driven, there 
must be piping to transfer fuel oil from the 
tanks to the engine, also there must be a 
means of passing cold water around the 
engine for cooling. If it is on the ocean 
there must be a means of cooling this fresh 
water by means of cold salt water without 
letting any of the salt water come in con- 
tact with the engine. 

Most large Diesel engines have elabo- 
rate lubricating systems and all must have 
high pressure air for starting, which re- 
quire piping systems. If the ship is steam 
driven, there are high-pressure steam lines, 
and if heated by oil, another system is 
needed for transferring fuel oil into the 
boilers. After passing through the engine, 
the steam must be condensed and then 
again enter the boiler as feed water. This 
is all fresh water, since no salt water must 
enter the boiler or engine. Cold salt 
water is used to cool the exhaust steam in 
the condenser. 

Fresh water is piped throughout the 
ship. If the ship is for ocean service, it 
also has a distilling system. All present 
ships also have refrigeration systems, 
which are usually made up of copper tub- 
ing or piping. Steam is used for heating 
the quarters. If the ship is not steam- 
driven, a small steam boiler is set up for 
that purpose. A fire line used for fighting 
fires also may be used for flushing down 
the ship for cleaning. The sanitary sys- 
tem takes care of the deck drains, toilets, 
sinks and showers. 

The following is a description of piping 
in a Diesel-driven, ocean-going ship. In 
the lubricating system the lubricating oil 
is kept in a storage tank above the engines, 


* Welding Engineer, The Lincoln Electric Co., 
Grand Rapids, Mich. 


The Electric Welding of Pipe 


By Omer Blodgett* 
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Fig. 1—Pipe Over 2'/, In. in Diameter May 
Be Butt Welded with a Backing Inside 


from here it is fed by gravity down to the 
engine, first passing through coolers 
After leaving the engines, it is caught in a 
sump tank below the engines. Oil pumps 
then transfer the oil back up into a dirty 
oil storage tank. 

On the smaller Diesel generator engines 
the lubricating oil piping is 1'/, and 1'/, 
in. in size. On the larger main engine 
Diesel engine the piping is 6 in., in this 
case the lubricating oil is kept in a sump 
tank below the engine and this is forced 
through the engine by means of pumps and 
back into the sump tank. Black pipe is 
used and is all welded, having a working 
pressure of 70 psi. and a maximum tem- 
perature of 150° F. These lines are given 
a hydrostatic test of 170 psi. 

The bilge and ballast line is used to 
pump out any water which might lie in 
the bilge and this is all welded piping of 
3- and 4-in. diameter. It has a working 
pressure of 35 psi. and is tested at 100 psi. 

The fuel oil line is used to transfer fuel 
oil from the tanks to the engine. The oil 
is first passed through 3-in. pipe to large, 
all-welded steel manifolds. From here it 
passes through transfer pumps which boost 
it up to settling tanks. It then travels 
through fuel oil purifiers and up into the 
daily service tanks. When needed, it is 
pumped by booster pumps to the Diesel 
engines. The larger piping from the fuel 
tanks to the settling tank is tested at 100 
psi. The piping between the settling tank 
and the engine is from 2- to 3/,4-in. diam. 
and is tested at 90 psi. All of this piping 
is weld fabricated. 
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Fig. 2—Pipe Under 2'/, In. in Diameter 

May Be Connected by Sleeves Fitted Over 

Joint and Fillet Welded, or as in This 

Figure, by a — Type Joint Using Fillet 
e 
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Fig. 3—Pipe Under 1-In. in Diameter May 
Be Butt Welded Without Backing 


Since Diesel engines must be cooled wit! 
fresh water, it is pumped through tl 
engine and discharged. On the ocean tl 
fresh water must be conserved and r 
used. To do this the water is cool 
passing through a cooler around which 
salt water is passed. In this manner t 
salt water cools the engine withou 
actually coming in contact with it. Th 
fresh water cooling line is 5-in. pipe for t 
main engine and 3'/2-in. pipe for 
Diesel generators. The line is designe 
for a temperature of 160° F. and is test 
at 90 psi. All piping is arc welded 

In addition to cooling the fresh wate: 
for the engines, the salt water also coo 
the lubricating oil which is used to lubr 
cate the engines. This line for use by t! 
main engine is 6-in. diam. pipe and 
diam. for the Diesel generators 

A 2'/,-in. down to #/,-in. line is used for 
salt water cooling of the air compressor a 
well as a 1'/,-in. line used to cool t 
thrust bearing and line bearings of the 
propellor shaft. 
at 50 psi. 

The Diesel exhaust piping is all weld 
and is designed for a temperatur 
600° F. and a pressure of 10 psi 
tested at 50 psi. There are two 
pressed air lines on the ship. One at 
psi. is used for whistles and other gener 
use, and a high pressure set at 400 ps! 
used for starting the Diesel engines. 1! 
low pressure line is from 1'/,- to */ «1! 
size and receives its air from the |! 
pressure line reduced to 110 psi 
tested at 187 psi., while the high-pressu! 
line is 2'/s- to !/2-in. size and 1s t 
600 psi. with air. All this piping 1 
welded construction. 


These lines wert 







EXAMPLE OF 
8” STD. PIPE 
WELDED 70 SL/P- 
ON FLANGE 
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Fig. 4—One Pass Fillet Weld Made wilh 

3/iIn. A.W.S. E-6020 and E-6030 me 

trodes Using Weld Positioner. On Hea 
ier Pipe '/,-In. Rod Is Used 
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Fig. 5—Core Bead Made with °/,-In. 
A.W.S. E-6010. If Joint Can Be Rolled, 
then Rest of Weld Can Be Made with 
..In. A.W.S. E-6020 and E-6030 Electrode 











lhe American Bureau of Shipping has 
livided piping into two groups depending 

upon the working pressure and tempera: 
ture at which the piping service is to be 
used. Group I would include piping 
which will carry oil over 150 psi. and over 
150° F.: water over 150 psi. and 200° F.; 
und steam or air over 150 psi. and 370° F. 
Group II would include piping intended 
for working pressures and temperatures 
below those of Group I. 

All piping on ships may be divided into 
me of the following systems: Bilge and 
Ballast; Boiler Feed; Steam and Ex- 
haust; Fuel Oil Filling, Transfer, and 
Service; Sanitary; Cargo Oil Pumping; 
Fire Main, Steam and Gas Smothering; 
Vent, Sounding and Overflow. 

If the ship is steam-driven, there will be 
high-pressure steam lines. If in addition 
it is oil fired, there will also be fuel oil 
lines. If the ship is Diesel-driven, there 
will be fuel lines, and if heated by steam 
will be steam lines, as well as all of the 
ther systems. According to the Ameri 
‘an Bureau of Shipping, steam, boiler feed 
ind blow-off pipes must be tested to twice 
the working pressure, but not more than 
the working pressure plus 1000 psi. Pres- 
ure lines in fuel oil service systems are 
tested to twice the working pressure but 
not less than 500 psi. Fuel oil suction and 
transfer lines must withstand 50 psi. 
Cargo oil piping is tested to 1'/, times the 
working pressure. All piping after in- 
stallation is to be tried out under working 

onditions. 

Under the Bureau specifications, pipe 
over 2'/» in. diam. may be joined by butt 
welding with a backing inside (see Fig. 1) 
if large enough this may be welded inside 
instead of using a backing. Pipes up to 
ind including 2'/, in. in diameter may be 

onnected by sleeves fitted over the joint 
nd fillet welded, or by a socket type of 
jomt using fillet welds as in Fig. 2. All 
‘ol this is for the joining of two pieces of 
pipe or for joining pipe to a fitting such as 
Prenton or flange. Pipe less than 1-in. in 
“ameter may be butt welded without any 
backing as in Fig. 3. Slip-on flanges 
welded inside and outside may be used up 
to and including 2'/. in. in this group. 
r tf ite piping should come under Group 
‘1 which is the low pressure service, then 
re o vacking in all sizes providing 
the weld is ground or chipped 
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flush to present a smooth inside surface 
that will not retard flow. 
On such services as tank vents and over- 


does not have to be ground or chipped 
smooth. On these same systems square 
groove butt welds may be used if the pip 
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LEAVE HERE 


Fig. 6—Layout of Pipe Fabricating Shop Shows Flow from Storage to Assembly 
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Fig. 7—Welding Positioner Made from Automobile Differential Is Typical of Positioners 
Used to Speed Welding 
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flanges may be attached by fillet welds 
inside and outside for all pipe sizes (see 
Fig. 4), or a neck flange may be butt 
welded to the pipe as in Fig. 5. 

All piping in the high pressure Group I 
must be stress relieved if 3 in. or over in 
diameter. No stress relief is necessary 
for Group II piping. Stress relieving is 
done by heating either the whole assembly 
or just the area about the welded joint of 
a width equal to six times the plate thick- 
ness on each side to a temperature of 1100 
to 1200° F. Heat must be applied at a 
uniform rate and held at this temperature 
for a period of at least one hour for every 
inch of thickness, then allowed to cool 
slowly in a still atmosphere. 

Ship piping requires quite a few flange 
joints which are necessary to remove cer- 
tain sections for cleaning, repair and for 
replacement of valves. These flanges are 
usually connected by solid welding all 
around. 

The shipyard of Globe Shipbuilding 
Co., Superior, Wis., had a very practical 
fabricating shop (Fig. 6), in which piping 
was fabricated into sections as complete as 
possible and these were then erected out 
on the ship and finish welded. The shop 
had a large storage space in which 8 td 10 
carloads of pipe could be stored in large 
pipe racks. The end of this storage space 
had six large doors which opened outdoors 

























































































































































































Table | 


Effect of Changing Electrode Size 


Electrode size i/s 5/3 3/16 /, o/16 
Amperes 110 130 150 250 325 $95 
Arc volts 24 25 26 30 34 
Consumption rate, Ib. /hr. 2.6 3.3 3.95 fee, 
Deposit, lb. per hr. (50% operating factor 0.87 1.1 1.32 2.5 3.57 r 
Efficiency of set, % 47 50 51 55 59 54 
Kilowatt input 5.6 6.5 7.65 13.65 is.8 927 
Interruptions per lb. consumed 18 12 8 5 3 


Cost per Pound Deposited 


Labor $1.150 $0.909 $0.758 $0.400 $0. 280 $0. 18; 
Overhead 1.150 0.909 0.758 0.400 0.280 0 185 
Power 0.064 0.059 0.058 0.055 0.053 Oo 
Electrode 0.120 


0.105 0.098 0.098 0.098 0 (98 


Cost of interruption (including overhead) 0.050 0.033 0.022 0.014 0.008 0 


$2.534 $2.015 $1.694 $0.967 $0.719 $0.5 


New pipe would be loaded into the racks 
through these doors. As new pipe was 
used it.was taken from the other end of the 
racks and placed upon a large slab. From 
here the pipe would be laid out and cut. 
If necessary it would be heated by large 
kerosene torches and bent. If it were a 
large pipe it would be bent by means of a 
cable attached to a small electric winch. 


The slab was built on concrete so that 
water which was used to cool the heat 
pipe could be carried away below wit! 
running all over the floor. 

After laying out and tacking, th 
section would be welded while on th 
or in most cases would be moved over 
the welders space and finish welded 
movable overhead hoist which could 
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Fig. 8—Butt Welding of Standard Pipe Using Chill Ring or Backing Ring 
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Fig. 9—Pipe Rolled in Horizontal Position 
Weld Is Made in Flat Position 
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Fig. 10—(Left) Pipe Is Held in Horizontal Position—-Welding Is Done in Combination 
of Flat, Vertical, Overhead Positions. (Right) Pipe Held in Vertical Position in Which 
the Welding Is Done in the Horizontal Position 


stead of the smaller sizes of A.W.S. E-6010 
electrodes. Several small positioners were 
tion would be taken outside where it would made out of automobile differentials as 
be inspected and tested, then placed on shown in Fig. 7. These were used a lot 
the ship for the weiding of flanges to short lengths 
rhe shop was planned to give a straight of pipe, allowing a single pass fillet weld to 
lime production all the way from the pipe be made with higher welding heat and 
storage racks to the slab for laying out 
ind cutting and to the welding space for 
welding. This added greatly to the speed 
n pipe fabrication. 

Another feature was the positioning of as 
much pipe for welding as possible. This 
permitted the use of A.W.S. E-6020-30 
electrodes in larger sizes for welding, in 


ilmost all of the shop was used to move all 
of the sections. After final welding, the sec- 
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Fig. 11. Typical Instruments Used in Shop 
Fabricating 


1947 PIPE WELDING 


The steel pipe and fittings used in this exh 
pansion joint shown was of copper. The } 
Class I piping, extra heavy pipe and fittings tested to 450 psi. Actual steam pressure 
ried during operation of the ship was 225 psi. 


larger electrode sizes and, equally as im- 
portant, a better looking weld 

Table 1 shows the cost of welding per 
pound of deposited weld metal for the differ 
ent electrode sizes. This is not per pound 
of electrode used, but per pound of dk 
posited weld metal These figures are 
based upon $1 per hour for labor, 100% 
added for overhead and a 50% operating 
factor. 

It is obvious that the cost of welding is 
appreciably lowered by the use of larger 
electrodes. Of course this may require 
positioning of the joint so that the welding 
is done in the flat position 

In Fig. 8 are shown typical butt joints, 
using backing rings, of standard pipe from 
1- to 12-in. diam. along with the number of 
passes used. Since the welding heat used 
and the size of electrode used has no bear 
ing upon the pipe size but rather upon the 
thickness of the pipe, this data has been 
rearranged in Figs. 9 and 10 according to 
wall thickness of the pipe 

Joints for various thicknesses of pipe 
may be rolled in the horizontal position so 
that the welding is always done in the flat 
position, (see Fig. 9). Thus, larger elec 
trode sizes and higher welding currents will 
be used, resulting in faster speeds. Figure 
10 (left), shows joints for pipe held in the 
horizontal position so that the welding is 
done from the bottom up starting with 
overhead, then vertical and finishing with 
flat welding. When pipe is held in the 
vertical position, the welding is done in the 
horizontal position as in Fig. 10 (right 
All such welds are made with stringer 
beads 

The procedures may vary slightly but 
in general they will hold true. Naturally, 
if the fit-up of the joint is poor, this will 
require more passes of weld and likewise 
longer time of welding. In many cases 
where the pipe was rolled in the horizontal 
position so that all of the welding was in 
the flat position, electrodes such as A‘W S 
E-6030 have been used, however, this was 
usually done only with the larger diameter 
pipe since it offered more flat surface and 
allowed the crater to freeze before it could 





Fig. 12—The Large Pipe and Expansion Joint Shown Here Is the 14-In. Exhaust Steam 
Connection Between the Main Engine and the Condenser 


ist were of standard weight only and the ex 
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ressure steam piping used on this jor 
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spill down. On smaller pipes there was 
not enough flat surface and A.W.S. E-6010 
was used. 

Many flange connections were welded 
by slipping them over the end of the pipe 
and making two fillet welds as shown in 
Fig. 4. Where this could be rolled, large 
electrode was employed. Where this was 
fixed in position on the ship and could not 
be rolled, A.W.S. E-6010 was used in 
smaller sizes, either 5/3. or °/;, in. In 
many cases neck flanges were butt welded 
to the end of the pipe, as shown in Fig. 5. 
This was made as an ordinary butt weld, 
as previously discussed. 

A square for facing flanges for tack weld 
ing, also a device for checking angle of 
pipe in bending are typical items used by 
ship fabricators (see Fig. 11). 

In the pipe fabrication shop there was 
one tack welder working with the fitters 
and about four to five regular welders 
welding the joints made up by these fitting 
crews. One or two men tested the pipe 
from the fabrication shop, depending upon 
the amount of testing. In this connection, 
it was found good practice to have each 
welder stamp his work with an identi- 
fication mark. This afforded a check on 
the workmanship of each man after the 
joints are tested. On the shipway the 
men are divided into groups, each headed 
by a foreman, and each responsible for a 
certain portion of the piping such as fuel 
lines, steam, refrigeration, etc. In this 
manner each group spends all of its time on 
one or two lines and becomes more efficient 
in it. Likewise each group is responsible 
for its own testing, each having its own 
testing crew. 

The first step in any of this work was to 
make up small prints of portions of the 
main lines, taken from the larger prints. 
For example, these small prints, usually 
made on letter size paper, would show a 
line to be made up between two valves 
They would show all dimensions, offsets, 
etc., from one flange to the other flange. 
From this the leadman of a crew could 
requisition his parts and lay out and weld 
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Fig. 13 (Left)—This Photo Taken on One 
of the Tugs Shows Bulkhead No. 33 Which 


Separates the Two Engine Rooms 


The machine shown here is the centrifucé 
or oil fuel purifier, by means of which a 
water is removed from the fuel oil by centr 
fugal force, its operation being similar t 
of a cream separator. The six-valve 
fold behind the centrifuge is the fillir 
discharge manifold for the fuel oi] 
system through which oil may be 
taken aboard or supplied to another v 
through connections on both port and 
board sides of the ship at the upper: 
level. The 16-valve manifold show: 
the bulkhead which you car 
is also a fuel oil transfer manifold th 
which either fuel oil or salt water ba] 
delivered to or discharged from eight 
built-in fuel oil storage tanks. There 
another similar manifold at the aft end 
engine room for other oil storage tar 
sated in the after part of the shi 


1see is 











this section. This section had a special 
number and would then either be taken 
out to the shipway and erected or laid 
away until needed. 

Because all of the piping was broken 
down into sections ahead of time it meant 
that much of the piping could be fabri- 
cated by another crew before it was 
needed. Thus, instead of waiting for the 


main engines to be put into place befor 
installing the piping, the piping crews wer: 
already making up this piping ahead of 
time, then when the engines were read 
all that was necessary was for the crews t 
lay in these large prefabricated sections 
piping and make the erection joints only 
Another reason for prefabrication work 
was that the ships, although large, wer: 





Fig. 14—This Is a Partial View of the Main Engine Room on One of the Tugs Built 
Is a View of the Port Side Looking Aft 


The view shows a little of the lower part of one of the two 1250-hp. Enterpr 
engines and a little of the housing for one of the electric magnetic 


tween the aft end of each engine and the rex 


juction gears. Against the bul: 


rear can be seen one end of the three lube oil coolers and a little of the 


cooling connections to the same. 


cal lubrication oil filters. 


Just back of the stanchion can be seen 


There are three 5- by 5-in. vertical salt 


water 


located between these filters just mentioned and the lube oil coolers in the re 
gether with quite an intricate arrangement of large copper valve connections 4 
is completely hidden by the filters, lube oil pump and lube oil piping in the 


photo. 
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not large enough for all of the men required 
to do all of this work. This meant that 
much of this work had to be done off of the 
chip in fabricating shops, then fewer men 
wert needed on the ship to do the erection 
of these large sections. 

A modern shipyard is actually a good 
assembly line in which as much of the ma 
terial as possible is finished before it enters 
the line, then less work is required in the 
final assembly. This naturally results in 
less time for building. The time in 
delivery of a ship starts with the date of 
keellaying and ends with delivery. In most 
cases, ships constructed at Globe Ship- 
building were more than one-third com 
pleted before the keel was ever laid, this 
work already completed represented inner- 
bottom sections with the piping completed 
inthem, etc. These sections were stacked 
in a pile alongside of the building berth 
ready to be put in place as soon as the 
keel was laid. 

Another reason why this prefabrication 
work proved economical was that these 


sections would be tested before being put 
on the ship, then when the line was com- 
plete, the only testing required was of the 
final erection joints. In most cases these 
prefabricated sections required less time 
to weld and gave the welder better access 
to work around the pipe than if the piping 
had been put into place on the ship and 
then welded. 

The older method of pipe erection was to 
start at one end of the line and just fit one 
piece at a time until the other end was 
reached. The more efficient method of 
laying out the work and breaking it down 
into prefabricated sections, making final 
erection joints in the field, means a better 
line for less time and lower cost. 

Many items such as short lengths of 
pipe welded to flanges, or numerous pipe 
hangers can be made up ahead of time, 
either by a crew specially trained fdr that 
work or by crews who could make them up 
ahead on a rainy day when they could not 
work outdoors. By having these items 
made up ahead, they can be placed in the 


storeroom ready for the crews whenever 
needed. 

Some of these prefabricated piping sec 
tions have an extra inch or two on one end 
to allow for some error in the final erection 
joint. With this method the piping crew 
on the ship merely has to take out certain 
sections from the fabrication shop, check 
out from the stockroom whatever valves, 
hangers, etc., that are necessary and put 
these sections up in place and then make 
two or three erection joints by cutting and 
welding. Since this is the only kind of 
work a particular erection crew does, they 
become very efficient and get jobs done in 
the fastest time. The value of the pre- 
fabrication system described made possible 
the launching and delivery of a vast 
number of ships in an unbelievably short 
time. Similar methods could do much to 
speed the piping work in building con 
struction. 

Figures 12, 13 and 14 show various pip- 
ing views aboard ship. 


Discussion of Article, 
S-Curves Point the Way 


for Successful Welding 
of Any High-Carbon or 


Alloy Steel, by 


Leo Berner 


EpiroRIAL Note: The Socrety has received several critical 
omments on this article. The Editor has combined these com- 
ments which were received from D. E. Dawson, H. Smallen, S. S 
Smith, J. Heuschkel and J. W. Kelker and also combined the 
wuthor’s reply with these several comments. The combined state 
ment is reproduced herewith, under the titles of ‘‘Comments”’ and 
Author’s Reply.” 


Comments 


SOTHERMAL transformation diagrams are a great 

assistance in understanding all phases of heat treat- 

ment and can be used to advantage in welding. 
However, in numerous instances throughout this article, 
Mr. Berner places the wrong interpretation on these dia- 
grams. The following examples will serve to illustrate 
Our point. 


l. P. 110, col. 1, par. 4: 


The S-curve, so called for shortness, is correctly 
termed an isothermal transformation diagram showing 
the transformation of steel upon cooling after having 
been heated. Such cor ling may be either natural, forced 
or retarded.” i 

While isothermal transformation diagrams may be 
used to estimate the structure obtained on continuous 


. ean , 
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cooling, the curves are obtained by quenching from a 
specific austenitizing temperature to a lower temperature 
and holding there for the desired length of time prior to 
quenching to room temperature. For a given composi 
tion both the austenitizing temperature and the cooling 
rate are important, and the latter may not “‘be either 
natural, forced or retarded.’ In fact, considerable 
pains are taken to obtain the highest possible cooling 
rates to reach the isotherms in the experimental work 
necessary to prepare one of these curves. 


2. FP. 110, col. 1, par. 5: 


“An S-curve ... is a tabulation of the transformation 
of the steel at various constant temperatures from face- 
centered gamma iron, generally called austenite, to body- 
centered alpha iron, which—depending on the rate of 
cooling and temperature at the time of transformation 
may be pearlite, sorbite, troostite, bainite or martensite.’ 

The paragraph, as written, would lead one to believe 
that these various microstructures are different forms of 
alpha iron when in reality they are not. Pearlite is a 
lamellar, mechanical mixture of ferrite (a solid solution 
in which alpha iron is the solvent) and cementite (an iron 
carbide). Both finely laminated pearlite and tempered 
martensite, unresolvable except under very high magnifi 
cation, have in the past been known as troostite or sor 
bite. In either case, the more finely divided mixture of 
ferrite and cementite was considered troostite and the 
coarser mixture sorbite. 

Martensite (untempered) is a supersaturated solution 
of cementite in alpha iron and is not a product of iso 
thermal transformation of austenite. Tempering mar 
tensite, however, forms a precipitate of cementite par 
ticles in the alpha iron. Bainite is defined approxi 
mately as a featherlike low temperature isothermal 
transformation product of austenite containing sub 
microscopic carbide particles. The lattice of the iron 
may range from a strained tetragonal one to a body 
centered cubic structure. 


3. P.110, col. 1, par. 6: 


‘These various names of alpha iron are indicative of 


the steels’ grain size, hardness and composition.’ 


Here again, alpha iron is used as a term to define 


microstructures erroneously. In addition, the micro 























structures bear no direct relationship to the grain size or 
composition of the steel. The grain size of steel is in- 
fluenced by a large number of items; among those well 
recognized are the melting and deoxidation practice, 
time and temperature above the lower critical, and extent 
of cold work. Maximum hardness obtainable in steel is 
dependent on the carbon content and actual hardness ob- 
tained is dependent on the heat treatment, including 
austenitizing time and temperature, cooling rate and 
subsequent modification of the resultant microstructure 
by tempering. Finally, the microstructures are deter- 
mined primarily by the cooling rate or temperature of 
transformation. Composition determines the shape and 
position of the S-curve in the time-temperature coordi- 
nates. 


4. P.110, col. 2, par. contd. from preceding col.: 


“Sorbite, troostite and bainite are the more desirable 
finer grain size structures obtained by proper heat treat- 
ee 

This implies that pearlite, martensite or a spheroidal 
microstructure are inferior, while in reality, the micro- 
structure desired is dependent on what combination of 
physical properties is desired. 


5. P.110, col. 2, par. 4 to p. 111, col. 1, par. 1, inel.: 


“The curve 7'M at the bottom is not usually shown in 
the diagrams, but is only assumed and therefore is not 
correct (no data available). It is based on the fact that 
martensite actually does not form until the steel tem- 
perature reaches the neighborhood of 200° F. upon cool- 
ing. ... The amount of martensite is determined by the 
per cent of penetration of the cooling line on the horizon- 
tal between curves 7B and TE.”’ 

The curve 7'M is one of the early concepts of marten- 
site formation and was proposed about 1940. Since 
then it has been proved experimentally that the M, point 
depends solely upon composition and may be well above 
700° F. for steels with a low alloy content. Below the 
M, point, the amount of austenite that transforms to 
martensite depends on the temperature alone. This 
transformation is nearly instantaneous (a fraction of a 
second); the products of isothermal transformation 
obtained over a period of time in this range are considered 
to be bainite. Sufficient experimental data have been 
published on numerous steels to allow reasonably accu- 
rate prediction of the M, point and the percentage of 
austenite transforming to martensite at various tempera- 
tures below this point. 


6. P.111, col. 2, par. 1: 


“The austenitic gamma iron in this area if not com- 
pletely transformed into alpha iron cools to something 
between gamma and alpha or face- and body-centered 
iron, or we can say the transformation was arrested by 
fast cooling before completion, resulting in the trans- 
formation of the remaining austenite into martensite.” 

The author’s previous definition of alpha iron (p. 111, 
col. 1, par. 5) covers pearlite, sorbite, troostite, bainite 
and martensite. It is therefore very puzzling to try to 
determine what ‘“‘something between gamma and alpha 
iron’’ represents. 


7. P.111, col. 2, par. 3: 


“It will be noticed from the Rockwell Hardness table 
that the hardness increases from coarse and soft pearlite, 
through fine pearlite, sorbite, fine and very hard bainite 
to extremely hard martensite. Coarse pearlite, having 
been held longer at higher temperature permitting grain 
enlargement is undesirable in view of its lowered strength 
due to its large grains.”’ 

While it is true that in the majority of steels the lower 


temperature transformation products are harder thay 
those produced at a higher temperature, it should }y 
pointed out that there are a number of exceptions to this 
where there is an appreciable reversal of hardness over 


several hundred degrees. 


In the second sentence of the paragraph the author 
conveys the impression that pearlite, once transformed 


grows because it is held at an elevated temperatur 
Actually a pearlite grain grows only by transformation 


the surrounding austenite and, once transformation js 
complete, no amount of holding at the elevated trans 
formation temperature will change the pearlite. As has 
been pointed out previously, the desirability of am 


microstructure depends on the aim of the heat treatment 
pearlite should not be considered inferior. 


yo 


P. 112, col. 1, pars. 1 and 2: 


“Investigating a part of the heat-affected zone farther 


away from the weld and assuming it had been heated t 


only 600° F., it would cool slower along line 1b, but would 
have no chance at all to transform into anything else but 


100% martensite with maximum hardness.”’ 


‘“Notice should be taken of the fact that it is the lower 
temperature of case 1) that produces more martensite and 


is therefore the more dangerous temperature. 


plains the fact that such a weld will not necessarily crack 
in the weld itself, but outside of it in the heat-affected 


zone.”’ 


This ex 


Martensite is a transformation product of austenit 
hence to get 100% martensite requires starting with 1(0) 


austenite. In the portion of the heat-affected zone that 
reached 600° F. there would be no austenite formed. It 


is necessary to get above the a.1 point before this occurs 
to have the steel completely austenitic it would be nec: 


sary to reach a temperature above the A.3 point. Ii 


martensite could be formed by heating steel to 600° | 


and quenching, an entirely new field of heat treatment 


could be developed. 


A 100% martensite zone surrounding a weld is a regio 
that has been above the A.3 point, and was chilled by th 
base metal at a speed in excess of the critical cooling rat 
(chilled with sufficient speed to miss the nose of the 5 


curve—in this case, at 900° F.). 


There is a defir 


rite tend 


ency to crack in this zone because martensite, so pr 


duced, is very brittle and highly 


9. P. 1122, col. 1, par. 3: 


stressed. 


‘2a now ends in 40% troostite and only 60% m irtet 
site, which is not quite as hard as case Ja assuming tli 
hardness to be 55 R. at point /y and 53 at point 2y. Li 
2b still ends in 100% martensite, little softer than /! 

The hardnesses quoted for points ly and 2y are ! 
those of the microstructures obtained by cooling as 10 
cated from point Ja but instead are the hardnesses 
structures obtained by rapid cooling to a specific 1s 
therm, and allowing sufficient time for complete 1% 
thermal transformation. The microstructures obta‘ 
by the slower cooling rates will be appreciably soi te! 

As for line 2b ending in 100% martensite, it has dee! 
already pointed out (discussion of p. 112, col. 1, pars 
and 2) that it is necessary to get above the critical belo! 
any martensite can be formed on cooling. 


10. P.112, col. 1, par. 4: 


“By looking at the cooling lines of examples 
it is quite evident that no matter what size weld 1s ™ 
in any mass of steel the formation of martensit« 


be avoided if the weld and heat-affected zones 2 


re pel 


mitted to cool uncontrolled to room temperatur« 
The amount of martensite formed on cooling to ™ 


temperature depends on the composition, austemt2) 


temperature and cooling rate. 
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out at the end of the article—p. 113, col. 2, par. 2) have 
such a high critical cooling rate that any austenite formed 
would transform predominantly to pearlite. 


11. P.112, col. 1, par. 5: 


“However it is a well-known fact that while martensite 
can be refined by subsequent heat treatment, even the 
best refined martensite is not as good as steel that has 
never gone through the martensitic state.” 

The microstructure sought after welding depends, to 
a large extent on the service to which the welded assembly 
is to be subjected. However, where the highest strength 
is wanted, it is customary to austenitize after welding, 
quench (approaching 100% martensite) and temper to 
the desired hardness. This resulting tempered martén- 
site gives the highest tensile strength obtainable in steel 
by any known heat treatment. 


12. P.112,col.1, par. 7: 


“It will be noticed that both cooling lines a and } cross 

curve 7B and when at point 3z pass curve Te for a com- 
plete transformation into bainite.”’ 
' Neither curve will produce 100% bainite. Curve 
la-3a-3al would probably form about 5% proeutectoid 
ferrite and 50% pearlite, leaving approximately 45% 
wustenite that would be available for transformation to 
bainite. On the other hand, point 1) never having 
been heated above 600° F. could only consist of the 
microstructure that existed before preheating and weld- 
ing—although the preheat might temper it slightly. 


13. P. 112, col. 1, par. 8: 


“The hardness of the steel would 
be approximately 48 R..”’ 

Here again the author has taken 
the hardness of an isothermal trans- 
formation product as representing the 
hardness obtained on slow cooling. 
The actual hardness of the microstruc- 
ture resulting from cooling along line 
la-3a would be more nearly in the 
neighborhood of 35 R.. 


14. P. 112, col. 2, par. 5: 


‘After welding, the part can of e 

urse be heated to just below the > 
critical temperature for stress relief < 
treatment which will further refine the & 
steel.”’ 

Steel is not refined by.any subcriti = 
cal treatment, it is necessary to pro- w 
duce austenite to obtain refinement Peeveat _¢ 
on cooling. Teme 

43/ 
Author's Reply 
I: The reference under item 1 * 


h 


las not been fully quoted and the 
omissions do bring out a different 
meaning from that intended, namely; 
hatin actual practice such similar cool- 
ing may be natural, forced (quench- 
ing for heat treatment), or retarded 
preheat, interm., etc. . . .). 

2,3, 4,6: The critics overlook the 
lact that there was no intention nor 
room hor qualification to completely 
ult the metallurgical background, that 
'\ Was not written for metallurgists, 
re — a welding standpoint and 
he welding trade. Generally 
Speaking alpha iron exists below 
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1333° F. and gamma above it. If the steel cools before 
complete transformation, not all the gamma iron is 
changed into alpha iron. In this sense was reference 
made to alpha and gamma iron. Again speaking 
generally and from a welding point of view, sorbite, 
troostite and bainite are the more desirable finer grain 
structures; pearlite is less desirable, and martensite is to 
be avoided by all means as pointed out in the article. Did 
my critics fail to read par. 1, col. 2, p. 110, which points 
out the desirable qualities of martensite in heat treating 
for hardness? 

5: The writer and surely many of the readers would 
have appreciated it if the critics had been sufficiently 
constructive in their criticism to include the reference to 
any later publication on the lower part of the S-curve in 
order to make this information available to those readers 
of THE WELDING JOURNAL who have no subscriptions to 
the metallurgical magazines. 

7: Example 1 makes reference only to S.A.E. 2340 
steel. (See also closing paragraph, p. 113, and heading 
of Fig. 1.) 

8, 9, 12: In agreement with my critics the cooling 
lines 15 and 2b should have their start above the critical 
temperature (see p. 83 of Elementary Metallurgy by W. T. 
Frier, B.S.), but because of the chilling effect of the 
cooler surrounding metal, the part of the metal under 
consideration at the borderline of the heat-affected zone 
has cooled rapidly enough to miss the nose of curve 7B 
entirely, to produce 100° martensite without preheating 

This does explain failures in the borderline of the heat 
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affected zone or that portion that was heated to above the 
ctitical temperature, but it does not explain any failures 
in portions that were not heated to the critical tempera- 
ture. 

Figure 1 has been changed to relocate the start of line 
1b. The point where line 1b and 2b meet the preheat 
temperature of 600°, indicated as 1b1, shows how the 
cooling is retarded as a result of the preheat for examples 
4 and 4 where the cooling lines then run from 1) to 161, 
3a or 4a, respectively. 

10,11: No comment. 

13: Same comment as under 5 above. Please note 
that I warned the readers of the inaccuracy of curve 7M. 
(See p. 111, par. 1, col. 1.) 

14: Stress annealing (1100 to 1250° F., just below the 
critical temperature) removes martensite. (See pp.140 
and 141, Welding Metallurgy.) In the welding language 
to remove martensite is to refine steel. 

15: I take this opportunity to answer comment with 
regard to Fig. 2. This figure was intended to provide the 
reader with a very rough and general visualization only 
of the approximate shape of an S-curve for mild steel, for 
which reason no detailed information was given. I agreé 
that the exact location of the nose is still in doubt, and 
that the left-hand abscissa does run through 0.5 sec. in 
time as shown in Fig. 1, although it is sometimes shown 
to run through 0 (see p. 95 of Elementary Metallurgy by 
W. T. Frier, B.S.) 

However the writer believes that it is generally ac- 
cepted to term mild steel as nonhardenable. During the 
recent emergency the writer has repeatedly flame hard- 
ened surfaces of mild steel for increased wearing ability 
when high carbon or alloy steels were unobtainable. 
However, the results of hardening of mild steel are so 
limited in comparison with proper hardenable high carbon 
and alloy steels, that from a viewpoint of cost and results 
obtained mild steel can be and is termed nonhardenable, 
provided case hardening by carbonization or cyaniding is 
excluded as having no connection with the specific type 
of heat treating for hardening under discussion. Fur- 
thermore the entire reference to Fig. 2 was intended to 
be confined to so-called fool proof on ‘‘readily welded’’ 
commercial mild steels, such as S.A.E. 1020, where from 
a welding point of view any reference to nonhardening 
actually means that there is no appreciable or dangerous 
air hardening due to welding. In this sense the term 
nonhardening is extensively used in the welding trade. 

In conclusion I would like to say that this article was 
intentionally written roughly, full of shortcuts (like a 
book review which in a certain sense it is), and in as 
plain a language as possible to make it readable to the 
many engineers, draftsmen, and welders who have no 
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and conclusion p. 112, col. 2). 

In this sense I have diligently searched for the simplest 
way to cover as shortly as possible a subject which would 
require a full-length book to be satisfactory under my 
critics’ eyes. 

If in my endeavor to be short and ‘‘down to earth, 
have intentionally or unintentionally failed to be suff 
ciently scientific to satisfy my critics, I hope that thos 
for whom it was written have found a way toward in- 
creased knowledge by means of the review and references 
I presented for further study. 

If this discussion should liberate additional expendabh 
energy in competent metallurgical circles, it is hoped that 
it be put to work procuring some of the much-needed 
research and tabulation mentioned in the first paragraph 
of the conclusion on p. 112, col. 2—-which was another 
‘““motif’’ that moved me to write the article. 


Supplementary Comment by H. Smallen and S. S. 
Smith, Jr. 


Under comment 5 Mr. Berner states that references on 
data for the lower part of the S-curve would be appreci 
ated. The literature contains a large number of such 
papers and to prepare even a reasonably complete bibliog 
raphy would be too time consuming. However, the fol 
lowing articles will provide sufficient information to allow 
reasonably accurate estimation of the M, point and the 
per cent of martensite formed at any temperature below 
this for the majority of steels. 

1. Payson, P., and Savage, C. H., ‘“Martensite Reac- 
tions in Alloy Steels,’’ Trans. A.S.M., 33 261-280 (1944). 
M, (° F.) = 930 — 570 (% C) — 60 (% Mn) — 50 (% 
Cr) — 30(% Ni) — 20(%Si+ % Mo+%W). This 
formula has also appeared in THE WELDING JOURNAL, 
Feb. 1946, p. 128-s and April 1946, p. 235-s. 

2. Carapella, L. A., “Computing A” or M, from 
Analysis,’’ Metal Progress, 46 108-109 (July 1944 
M, (° F.) = 925 X fe K fun ® faa ® fei Kee f XK fue > 
fw X feo 


fun = 1 — 0.092(% Mn) fy. = 1 — 0.029 (% Mo 
fu = 1 — 0.033 (% Si) fw = 1— 0.013 (% W 
Sus = 1 — 0.045 (% Ni) Se = 1+ 0.120 (% Co 


3. Grange and Stewart, ‘““The Temperature Range 0! 
Martensite Formation,’ Metals Technology, 13, T.P. 
1996 (June 1946). M, (° F.) = 1000 — 650 (% C 
70 (% Mn) — 35 (% Ni) — 70 (% Cr) — 50 (% M 


acquaintance with metallurgy (see par. 3, col. 1, p. 110, 
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Comment on Recent 
Trends in Concepts of 


Design for Welded 
Steel Structures’ 


By G. M. Boydt 


HE box girder tests described in this important 

paper are highly significant when studied against 

the background of the Charpy V-notch values 
given in Table 1 of the paper, in conjunction with the 
temperature of testing. 

In Fig. 1 herewith, the information on the Charpy 
tests from Table 1 has been plotted, and the temper- 
atures at which the girders were tested have been in- 
dicated. It will be seen that at room temperature 
the steel used in Girders Nos. 2 and 3 gave fairly high 
impact values, and judging by the shape of the curves the 
steel was in a ductile condition at this temperature, but 
in a notch-brittle condition at temperatures below about 
zero Farenheit. On the other hand, the steel used in 
Girder No. 1 was evidently notch brittle up to about 
00° F. These observations from the Charpy results are 
entirely in accordance with the character of the failures 
under test. Thus from the Charpy curves, Girder No. 1 
would be expected to fail in a partially brittle manner at 
7S° F.; Girder No. 2 would be expected to fail in a brittle 
manner at —45° F.; and Girder No. 3 would be expected 
to fail in a ductile manner at 84° F., and in fact the 
zirders did fail as would have been expected. 

All three girders were alike, and were loaded in the 
same manner, so that the only important differences 
between the tests, apart from details such as the presence 
r otherwise of defects, were the temperature and the 
type of steel. This inevitably leads to the conclusion 
that the notch sensitivity of the steel was an overriding 
factor in determining the type of failure. 

It is, perhaps, unfortunate that the character of the 
iractures in the Charpy tests were not reported, since 
this cannot with certainty be inferred from the energy- 

. Paper by La Motte Grover, published in November 1946 issue, p. 1091 

‘ote. The writer of this comment wished it to be clearly understood that 

views expressed are not necessarily endorsed by any organization or com- 


ttee with which he is connected. 
Hazelmere’’ 23, Mead Way, Hayes Lane, Bromley, Kent 


absorption figures, nor from the shape of the energy 
temperature curves, which do not show very marked 
transition temperatures. 

It is evident from the literature on notch brittleness 
that the transition temperature, as judged by the type of 
fracture, is of considerably greater significance than the 
energy-absorption figures. Gillett! and Orowan? have 
particularly drawn attention to this point. A false 
sense of security may sometimes be engendered by energy 
temperature curves which show a gradual drop in energy 
absorption with decreasing temperature, since the actual 
transition in character of fracture may be more precip 
itous than the change in energy absorption. A defect in 
the Izod and Charpy impact tests is that a considerable 
proportion of the energy is absorbed in deforming the 
test piece, and in plastic flow at the root of the notch be- 
fore the fracture commences, and this energy of defor 
mation, as distinct from the energy required to propagate 
the fracture, does not seem to vary very greatly as be 
tween brittle and ductile fractures in this type of test. 
This circumstance may account for the tendency with 
some steels, for the gradient of the curve to be relatively 
small in the vicinity of the transition temperature 

The notch-tensile test suggested by Dr. C. F. Tipper‘ 
of Cambridge University, seems to be less prone to this 
defect, and it locates the transition temperature, or tran- 
sition temperature range, with precision. Moreover, this 
test is repeatable, and less liable to scatter than 
the Charpy or Izod tests. It is also considerably less 
sensitive to geometry, particularly of the notch. The 
specimen used by Dr. Tipper consists of a simple paral- 
lel strip of material with a 45° notch '/s, in. deep across 
the thickness on each edge, about the middle of the speci- 
men, which is pulled in an ordinary tensile testing ma- 
chine. The specimens are cooled in solid CO, before plac- 
ing in the machine, and allowed to warm up to the de- 
sired testing temperature, which is ascertained by a 
thermocouple attached to the specimen. The load on the 
specimen at the yield point and at fracture are noted, as 
well as the character of the fracture. It is found that the 
transition from ductile to brittle occurs within a narrow 
and definite range, which is insensitive to considerable 
variations in the notch geometry. 

Tests made by this method on steels taken from ship 
plates which have fractured in service in both the brittle 
and ductile modes show that the transition temperatures 
were such that the type of fracture could have been pre- 
dicted had the tests been made before the fracture oc- 
curred. This observation ts interesting in relation to the 
remarks made in the paper under review, regarding 
the effects of restraint and “triaxiality’’ on the type 

of fracture, since it suggests that the 
character of the fracture in large struc 
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tures can be predicted from small 
specimens whose geometry differs 
greatly from that of the structures. 

+ It is becoming increasingly evident 
that of the three main ‘external’ 
factors which determine the type of 
a fracture, i.e., geometry, speed of load 
ing and temperature, the latter has by 
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far the greatestinfluence. The effects 

_® A of speed of loading are, of course, 
Pt important, and have been fairly well 
established,’ while the geometry can 
d apparently vary considerably, pro 
vided the stress-pattern contains a 
. concentration similar to that produced 
by a notch. The influences of the 
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i560 “‘internal’’ factors which affect the 
transition temperature, such as com- 


position, metallurgical structure, and 














strain aging, seem to be virtually unknown, and it is in 
this field that the greatest challenge to research exists. 

The loads and deflections recorded in Table 1 of the 
paper are illuminating, particularly in that they agree 
with what might be expected having regard to the results 
of notch tensile tests above and below the transition 
temperature. Such tests reveal that fracture, regardless 
of its character, always occurs when the average stress 
on the section through the notch is equal to, or above, the 
yield point of the normal bar at the same temperature, 
provided the stress pattern is symmetrical, i.e., that the 
specimen is notched on both edges and the loading is 
axial. This means that the load-carrying capacity is not 
very greatly affected by notch brittleness, but a brittle 
fracture is obviously much more dangerous than a duc- 
tile one, on account of its sudden and catastrophic nature. 
Notch-tensile tests made with specimens having a notch 
on one edge only, reveal very graphically the dangers of 
notch brittleness. In such tests the stress pattern is 
inherently asymmetrical, and equivalent to eccentric 
loading. This effect can be increased by deliberately 
loading the specimen on the edge which contains the 
notch. Specimens tested in this way at temperatures 
below the transition range fracture right across with 
great suddenness when the average stress is quite low, yet 
when tested above the transition temperature the duc- 
tile fracture travels slowly, and at a high average stress. 

It is perhaps significant that Box Girder No. 3 de- 
veloped small cracks in the lower edges, yet these did 
not develop into brittle fractures. These cracks would 
be equivalent to extremely sharp notches at a highly 
stressed part of the structure, and it would appear that 
if brittle fracture were possible at this temperature 
(84° F.) and speed of loading, these notches would have 
produced it. This observation leads to the suggestion 
that at any given speed of loading there may be a temper- 
ature, or temperature range, above which brittle frac- 
ture is impossible, and below which ductile fracture is 
impossible, regardless of the geometry. 


Residual Stresses 


The remarks in the paper to the effect that residual 
stresses are “‘irofled out’’ ‘by service loading, perhaps 
require some qualification. The effect of superimposing 
external loads on a system of internally balanced stresses 
have been investigated under laboratory’ and service 
conditions, and it has been concluded® that ordinary 
service loads have little ironing out effect. Somewhat 
drastic stretching of the material at the most highly 
stressed parts, for example by the application of heat’ 
reducesthe residual stress, but this appears to be achieved 
by plastic flow, which is probably accompanied by work 
hardening and possibly strain aging. 

The remarks on page 1101 of the paper, in relation 
to reaction stresses and residual stresses, agree closely 
with the conclusions reached in Great Britain by the 
Admiralty Ship Welding Committee.* After extensive 
and patient research work it now seems to be fairly well 
established that residual stresses, including reaction 
stresses, due to welding have little effect on the service 
behaviour of structures, provided the material is in a 
ductile condition, i.e., above its transition temperature. 
Consequently, the efforts which have been directed to 
reducing residual stresses are now wisely re-directed 
towards ensuring sound welding, minimizing distortion 
and avoiding cracking during welding, which is known to 
be due to stresses, residual or others, acting across the 
weld metal while it is passing through a temperature at 
which it is prone to fracture, such as the ‘‘blue-brittle’’ 
range. Fractures also occur occasionally, particularly 
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during cold weather, soon after welding, due to stresses 
produced by the cooling, but it is probable that most oj 
these could be traced to notch brittleness of the materia! 
at the particular temperature. This reorientation oj 
ideas is fortunate, since the previous slavery to the Re. 
sidual Stress Bogey was liable to lead to serious errors 
As a criterion for assessing the relative merits of welding 
procedures and sequences, residual stress was totally un. 
suitable, since in practise it is generally impossible to 
ascertain the value or distribution of such stresses 

The research work on residual stresses, which has 
given negative results if its object was to prove them the 
cause of the spectacular ship fractures, has nevertheless 
produced some valuable additions to knowledge. Among 
these may be counted the discovery of means for 
at least partially controlling the distribution of residual 
stresses, and thereby making it possible to turn them to 
advantage. This point has been brought out by F field’ 
who has once again shown that in general the earlier 
welds are in compression, while the later ones are in ten- 
sion, in the direction perpendicular to the weld. This 
suggests that those parts of a structure which are liable 
to concentrations of tensile stress, such as hatch corners, 
should be welded first. A similar point has been made by 
Comdr. G. L. Smith'® who indicates that the deliberate 
introduction of residual stresses by welding can bring 
about an improvement in the behaviour of a structure 
at certain points. This argument may, however, lead 
to consideration of the converse, i.e., if welding stresses 
can improve a structure when controlled, they may be 
detrimental if uncontrolled. The answer to this is not 
immediately obvious, but the concensus of extensive 
research remains to show that the ordinary residual 
stresses due to welding are not detrimental. It has not 
yet been definitely established, however, whether r 
sidual stresses due to welding are conductive to strat! 
aging, which is known to raise the transition temperaturt 
Neither has it been established, apparently, whether th 
improvement mentioned above in parts subjected t 
tension is balanced by detriment when the same. parts 
are subjected to compression, or vice-versa. 


Drop-Hammer Tests 


From the paper it is evident that these interesting an¢ 
obviously important tests were still at an early stage, and 
therefore no final conclusions have been drawn [rom 
them. The few results given cannot be adequately dis 
cussed without knowledge of the results of the notch-1 
pact tests on the material, and it is to be hoped that thes 
will soon be made public. It would be of particular 
terest if the Izod or Charpy notch-impact tests which a! 
being made could be supplemented by notch-tensile tes 
on the lines suggested by Dr. Tipper (see ante 
correlation of these pilot tests with the full-scal 
hammer tests should provide very valuable informatio! 

It is suggested in the paper that the material o! 
first beam tested at low temperature was particular 
susceptable to loss of notch toughness in the 20 
affected by the heat of the welding. This is 
tant suggestion, and it would be interesting to know 4} 
what evidence it is based. Have control 
impact tests been made at various distances from 
welds ? or have the fractures tended to follow th: 
Experiments made at the Massachusetts Institu 
Technology* have shown that for the particular 
ditions investigated, the material at the weld ha 
transition temperature than the material rem 
the weld, which would denote an improvement 
sensitivity. There was, however, a very sligli! 
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transition temperature of the parent material at about 
| in. from the weld.’ 


Fatigue Tests 


[he value of the work at Illinois, reported in the paper, 
can hardly be overestimated, particularly as the results 
are such that they can be applied immediately by design- 
ers. This essentially practical outlook on the part of the 


) investigators will find a warm welcome among structural 


engineers, whose weary searches among research literature 
rarely discovers such pearls. Some of the results are, 
however, somewhat puzzling and further explanations 
will no doubt be sought for these. 

With regard to the behavior of the ends of part- 
length cover plates, this may be influenced by the gra- 
dients of the bending moment and shearing force dia- 
grams at the points where the cover plates are stopped. 


Plastic Theory 


The remarks made in the Paper anent Prof. Baker's 
This method of design, 
which seems likely to exercise an increasing influence on 
structural engineering in the future, depends for its 
success on the ductility of the material. Notch brit- 
tleness is the antithesis of this, and until the causes of 
this undesirable property are elucidated, and means of 


? protection against it are found, the progress of plastic 
) theory is likely to be somewhat handicapped. 


phigh 
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General 


The general trends in concepts of structural design 
pointed out in the paper are beyond criticism, although 
some of them are at present a little nebulous, as for ex- 
ample the matter of “‘triaxiality’’. The place of such con- 
cepts will no doubt become clearer as the results of recent 
experimental work come to be better understood. It is to 


| be hoped, however, that having laid the bogey of residual 


stress, a worse bogey in the form of ‘“‘Triaxiality’’ will 
not raise its ugly head. 
At the present time the most important outcome of 


) the investigations is the focussing of attention on the im- 





» Subjected to low temperatures. 


portance of notch-toughness in structures which may be 
The elucidation of the 
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factors controlling this property constitutes a first class 
challenge to metallurgists, physicists and engineers, and 
the sooner this challenge is taken up and discharged the 
sooner will structural engineers, and the users of their 
products, sleep peacefully. 

Pending a solution of the problem in the metallurgical 
field it seems inevitable that engineers will be forced to 
protect themselves by adopting acceptance tests which 
will assess the property for any steel. The form which 
such tests will take cannot at present be predicted, but 
it seems rational that they should be based on the tran- 
sition temperature rather than on energy-absorption 
values, chemical analyses, or methods of manufacture. 
Possibly a maximum percentage of crystallinity in the 
fracture of a notch-tensile specimen at some temper- 
ature, say zero Centigrade, might meet the case. 

From the user’s point of view an acceptance test based 
on verifiable physical properties seems preferable to 
specifications based on chemical analyses or methods of 
manufacture. The effects of the various constituents 
of steel on its physical properties are so inextricably 
interrelated that at present it seems impossible to pre- 
dict the physical behaviour, particularly notch sensitiv- 
ity, from an anslysis, however complete. It seems un- 
likely, moreover, that any one alloying element, or com- 
bination of a few elements, will be found to determine 
the transition temperature. 

The Author is to be congratulated on a masterly survey 
of a broad and difficult subject, and his paper will prob- 
ably rank as a classic. 
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Work Supports for Machine Cutting 


By J. A. Arnault* 
















































EPENDING upon the needs of the individual | 
1) shop, design and dimensions of work supports f Wi 
for oxyacetylene shape cutting may vary , , 3 0 
widely. But to be suitable for best results, such sup- : 
ports must meet two basic requirements. They must 3 
be level and steady and they must hold the work in a 
manner that will not interfere with clear passage of the / 
cutting oxygen stream through the material being cut. i 
Supports illustrated here meet these requirements and i 
can be fabricated readily from standard steel shapes. N 
All-Welded Cutting Table E 
The frame of the welded cutting table, illustrated in F 
Fig. 1, is made from 2- x 2-in. angle iron. Stringers B fig 
across the top are */,,-in. x 2-in. strap steel supported as 4 Cle. 
shown by short pieces of 1- x l-in. angle iron welded to Cd) Workprece 
the top of the frame. T-beams of suitable size, spaced ; 
12 to 18 in. apart, can be used in place of the strap steel (@) Stee/ clip : 
if desired. Dimensions’ shown in the sketch are for a 24-inx2-in tee heam 4 ~& 
table to be used with the 36-in. shape-cutting machine. ” Wee 
They can be modified to adapt the table to other ma- (4) Wide flange I 
chines or limits of work space. Beam, Gin high 
Welding a nut of a large bolt inside the angle of each (6) Cast tron base Simp 
leg (Fig. 1) provides a device for levelling the table. adjus 
Fig. 2—Clips Like This, Placed Under the Workpiece, Prever perfe 
* The Linde Air Products Co., Newark, N. J the Cutting Flame from Nicking T-Beam Supports 





4 tp, 











2-in X2-in angle 
fron frame 
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Locking nut 












Bo/?t or cap screw 


ie 








Fig. 1—This Cutting Table Can Be Fabricated Readily from Standard Steel Shapes 
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insures trouble-free cutting. All dimensions shown in 
these sketches are suggested for cutting thicknesses from 
*/, to 6 in., but can be adapted for heavier work as re 
quired. 
4 : The clips, illustrated in Fig. 2, are placed on top of 
J : —f ae ips T-beams to provide space under the workpiece so that 
3 ge the beams will not be nicked during the cutting opera 
tion. Dimensions vary according to size of T-beams 
employed and thickness of the metal to be cut. The 
groove, however, should be sufficiently deep to provide 
a good purchase on the leg of the beam and the clip should 
cS fit without wobbling when the workpiece is positioned 
oo ‘i. For the same purposes, the stands shown in Fig. 3 
| "et ag Ae may be used in place of the double beam and clip ar 
? oe rangement. In this setup, I-beams are replaced by 


e 
« 











sa a 2-in. thick steel plate that serves as the top of the 

A, | ee es ; work support table. The stands replace both the 
Zo |: TT | beams and clips shown in Fig. 2. From 6 to 12 stands 
| WS 7 el ee igh | Ae are normally required, depending upon the work to be 
| , === — supported. Like the clips in the previous setup, these 
3 ; f ve se le a ia a are placed under the work in positions clear of the line of 


cut. 





3) igges bo «Soe Se : a eee Movable Carriage Support 
5) iF : i 











1 : ian Sach Minnie Ta The Ane Placed A time and labor-saving arrangement for positioning 
Fig. 3—In Supporting the Work, Stands Like [hese Are Place > workniece ic i stre in Figs. 4; F . 
Cloar of the Line of Gut, Where They Cannot Interfere with the of the workpiece is illustrated in Figs. 4 and 5. This unit 


Cutting Oxygen Stream 





= Fig. 4—This Two-Carriage Support Saves Time in 
Positioning Workpieces. Parts Are Flame-Cut and 
Welded 


IN 


rs 
f 
. . 


= Simply turn the bolt in or out to change the 
adjustment. A second nut can be used to 

lock the bolt in position once the table is 
reves! He perfectly levelled. 


- Clips and Stands 


Work support members shown in Figs. 2 


and 3 are used to protect the table and pro- 
vide the spacing below the workpiece that 


consists of an upper and a lower carriagé 
Rails for both carriages are steel rounds with 
bumpers welded to the ends to serve as stops 
for the grooved pulleys on which the carriages 
ride. Lower rails are mounted directly on a 
d A cast-iron base as shown. Upper rails ar 
: welded, at 90° to the lower ones, across the 
top of the underslung lower carriage. Axles 
and pulleys are welded together. 

By turning the crank, welded to the end 
of the near axle of the lower carriage, both 
carriages are moved parallel to the front 
edge of the shape-cutting machine. A lever, 
welded to the front axle of the upper carriage, 
is provided for moving the upper carriage 
toward or away from the cutting machine. 





a fig. S—A Crank Positions Both Carriages Laterally. Final Adjustment 
e Is Made by the Upper Carriage Lever 

e 
-_ MACHINE LOADING 





Vital Parts for Coal 
Loader Unit Are 
Fabricated by 
Automatic 


Welding 
Arc 


By C. W. Lytton* 


TEADY improvement in the construction of mech- 
anized mining equipment is signified by the 
adoption of the most modern methods for the de- 
sign and fabrication of such machinery by progressive 
manufacturers. These advances are indicative of the 
steps made toward increasing the operating efficiency of : E 
practically all types of functional machines for industry. OF ve. : Be join 
An outstanding example of this trend is shown in the pe Ee com 
fabrication of the gathering head assembly for a coal 
loader as adapted by Joy Manufacturing Co., Franklin, 
Pa. By applying the current process of automatic me- 
— ft, * ae bic aane mai ‘ aa = % ; 
‘* Mr. Lytton is District Manager and Welding Engineer, The Lincoln Elec Fig. 2—-General View Jof Welding of Disk Assembly with 
tric Co., and is located at 741 Liberty St., Franklin, Pa “Lincolnweld” Automatic Metallic Arc Process. Note Motor- Just 
Driven Jig for Holding and Rotating Assembly During Fabrica ally 
tion = met: 
Fig 
, . = : A 
tallic arc welding, this.company doubled their daily pro Ry ,;,) 
duction of these vital parts, obtained positive accurac Ks 
of alignment of the various members and materially re- 
duced the labor cost per piece. 
The principal operation in the assembly of the gather 
ing head disk is the fusing of the center pin in the 240. 
diameter disk, as shown in the sketch, Fig. 1. The disk 
is rough machined before the premachined center pit 
is pressed into place presenting beveled vee joints o 
each side of the disk to a depth of °/gin. 
The assembled pieces are placed in a specially designed 
jig or turntable which rotates by means of an electne 
motor drive at a welding speed of 9'/. in. per minute 
The automatic welding head, which is swiveled on 4 
vertical post, is adjusted to the proper height over the 


idl 


b A Si 
iin 


Fig. 1—Detailed Drawing in Cross Section Showing Automati- Fig. 3—A View of Gathering End of Loader Showing Weld 
cally Welded Joints in Loader Gathering Head Disk Assembly Disk Assemblies Installed 
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joint and the weld metal is deposited in two passes to 
complete the joint. Flux which completely covers the 
arc and protects the hot weld metal, is recovered by 
means of a vacuum pick-up arrangement. 

The same procedure is followed in welding the opposite 
side of the gathering head disk assembly. Once the set 
screws in each supporting post of the jig are properly ad- 


with i q 2 
we justed, 1t 1s necessary only to turn the disk to automatic- 
rica ally weld the other side. A general view of the automatic 


metallic arc-welding operation in progress is shown in 
Fig. 2. 


As accuracy in alignment of the center pin is essen- 








y PF tial, it was found that two passes of the electrode pro- 
“ura 
lly 
rather: a 
24-in, 
e. disk & 
er pil ; 
nts on @ 
signed 
‘lectric 
linute 
| on a 
er the 
C t Welding 
f Literature 
z wan Manufacture. Flash-Welding Tubular and Solid Parts 
é 7 Lockheed Planes, F.C Pipher. Machy. (N. Y.), vol. 53, no. 10 
7 oo 1347), pp. 160-163. 
&F $1 . ne Manufacture. Spotwelding in Aircraft Manufacture, 
elded Bo Matls. & Methods, vol. 25, no. 5 (May 1947), pp. 92 











Fig. 4—Coal Loader in Action on High Seam Operation 


COAL LOADER 


duced this result and also reduced weld hardening of the 
pin without preheating as was previously necessary in 
manual welding. In automatic welding, °/3.-in. bare wire 
electrode is used with current set at 650 amp., 34 v. 

As the disk assembly drives the gathering arms for the 
loader unit (see Fig. 3) they must withstand severe 
stresses and impacts during the coal-loading operation 
(Fig. 4), and the welded structures have been found to 
be entirely satisfactory in this respect. 

The loader, equipped with an articulated chain con- 
veyor boom, can load a shuttle car such as shown in 
Fig. 5 at the rate of five tons per minute with a maximum 
loading capacity of ten tons per minute 





Fig. 5—Shuttle Car Leaving Scene of Loader-Conveyor Operation 


Airplane Propellers, Manufacture Pressure Welding Propeller 
Barrels, G. W. Motherwell, A. L. Rustay, S. M. Jablonski and C. 
J. Burch. Am. Soc. Mech, Engrs.—Advance Paper no. 47—SA-6 
(for meeting June 16-19, 1947), 12 pp., 2 supp. sheets 

Aluminum Silicon Alloys. Hot-Shortness of Aluminium-Silicon 
Alloys of Commercial Purity, A. E. R. Singer and P. H. Jenning 
Engineering, vol. 163, no. 4240 (May 2, 1947), pp. 369-371 

Automobile Bumpers, Manufacture: Improved Methods Pro 
duce 80 Bumper Sets per Hour. Automotive & Aviation Indus 
tries, vol. 96, no. 8 (Apr. 15, 1947), pp. 44, 64 

Automobile Manufacture Assembling 150 Automobile Fenders 


Per Hour, C. W. Hinman. Steel Processing, vol. 33, no. 4 (Apr 
1947), pp. 232-233 
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Trends in Automobile Assembly and 
Steel Processing, vol. 33, no. 3 (Mar. 


Automobile Manufacture. 
Welding, L. M. Benkert. 
1947), pp. 162-163, 178. 

Brazing, Silver Alloy. ‘‘Musts’’ In Silver Brazing Stainless, A. 
W. Swift. Steel, vol. 120, no. 17 (Apr. 28, 1947), pp. 98-99, 132. 

Bridges, Plate Girder, Quebec. 1,500-Ft. Welded Continuous- 
Girder Bridge. Engineering, vol. 163, no. 4237 (Apr. 11, 1947), 
pp. 285-286. 
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Stainless Steel Vent “ 
Hoods and Stacks [| ™ 
Fabricated by Arc f° 

Welding 


By Paul C. Ziemke* 


OTE the well-shaped corners and neat lines of the 
vent hoods in this photo of a modern industrial 
cafeteria in a southern plant. These vent hoods 
are covered with white enamel on the exterior to match 
the color scheme of the cafeteria, but the interiors ar 
left in the natural metal finish to better withstand tl: 
periodic washings with caustic substances, used to re 
move all traces of grease. Only stainless steel can with 


stand such service and retain its natural beautv. 


The stacks terminate in a multiple hood located in 4 
penthouse where drum-type fans create sufficient suctio! 
to maintain a steady, yet not noticeable, movemert 0! 
air in the serving area below. Periodic cleaning of tht 
stacks from the penthouse are possible without interie! 
ing with the cafeteria traffic below. 

In addition to the hoods and stacks, the steam tables 
and the table tops in the immediate foreground of t! 
photo are also fabricated of the durable metal and by 
arc-welding method. The joints were ground down flusi 
by motor-driven abrasive wheels and finished with !¢" 
wheels and polishing compounds. Many of thie join’ 
were so well done as to defy detection as to their location 


* The Hobart Brothers Co., Troy, Ohio; 
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ACTIVITIES = 


RELATED 


EVENTS 





COMING EVENTS 


National Metal Exposition, International 
Amphitheatre, Chicago, IIl., Oct. 18-24, 
1947. Chester L. Wells, Asst. Managing 
Director, 7301 Euclid Ave., Cleveland, 
Ohio. 

ANNUAL MEETING OF THE AMERICAN 
SocrETY FOR METALS, Palmer House, 
Chicago, Ill., Oct. 20-24, 1947. W.H. 
Eisenman, Secretary, 7301 Euclid Ave., 
Cleveland 3, Ohio. 

Annual Meeting of the American Welding 
Society, Sherman Hotel, Chicago, IIl., 
Oct. 19-24, 1947. M. M. Kelly, Secre- 
tary, 33 West 39th St., New York 18, 
N. Y. 

ANNUAL FALL MEETING OF THE IRON AND 
STEEL DIVISION AND THE INSTITUTE OF 
METALS Division, AMERICAN INSTITUTE 
OF MINING AND METALLURGICAL ENGI- 
NEERS, Stevens Hotel, Chicago, IIl., 
Oct. 20-23, 1947. Ernest Kirkendall, 
Secretary, 29 West 39th St., New York 
18, N. Y 

ANNUAL MEETING OF THE AMERICAN 
INDUSTRIAL RADIUM AND X-Ray So- 
ciety, Continental Hotel, Chicago, IIl., 
Oct. 20-24, 1947. Philip D. John- 
son, Secretary, 53 West Jackson Blvd., 
Chicago 4, Ill. 


METAL CONGRESS AND 
EXPOSITION 


The 29th Annual National Metal Con- 
gress and Exposition will be held in 
Chicago’s International Amphitheatre for 
seven days beginning Sat., Oct. 18, 1947. 

W. H. Eisenman, national secretary of 
the American Society for Metals and 
managing director of the Exposition, an- 

p Hounced locale and dates and stated that 
the Exposition will again be sponsored by 
the American Society for Metals. 

“In view of the size and importance of 
Chicago and its adjacent industrial area,”’ 
Mr. Eisenman said, “‘it has been decided 
‘0 open the Exposition on Sat., Oct. 18th, 
* that two additional days may be added 
‘o the normal five-day show. Thus, resi- 
dent engineers of Chicago and vicinity 
may visit the Exposition on their own 


me. Admission will be by invitation 


only,” 

It was further pointed out that the 
seneral public will not be admitted due to 
7 highly technical nature of the exhibits. 
= simultaneously with the Ameri- 
cn See for Metals will be the AMERI- 
Ind ELDING Socirgty, the American 

“ustrial Radium and X-Ray Society, 


the Iron and Steel Division and the In 
stitute of Metals Division of the American 
Institute of Mining and Metallurgical 
Engineers. 

During the week of Oct. 20th, the above- 
named societies will conduct technical 
programs related to the science of metals 

The 1947 NMCE in Chicago will mark 
the sixth time that the event has been held 
in that city. Previous expositions were 
held there in 1926, 1930, 1935, 1939 and 
1943. 

Anticipated attendance is estimated at 
approximately 20,000 persons from indus- 
trial classifications. 


MEETING OF BOARD OF DIRECTORS, 
AMERICAN WELDING SOCIETY 


A meeting of the Board of Directors of 
the Socrety was held at the Hotel Sher 
man, Chicago, Ill., May 16, 1947. It 
was called to order by Chairman Delhi 
at 10:15 A.M., with the following present: 

Members: H. O. Hill, O. B. J. Fraser, 
C. A. Adams, R. W. Clark, D. H. Corey, 
W. F. Hess, G. O. Hoglund, C. H. Jen- 
nings, R. E. McFarland, L. S. McPhee, 
J. F. Maine and C. M. Underwood. 

By Invitation: E. V. David, Chairman, 
Convention Committee 

Staff Members: W. Spraragen, L. M. 
Dalcher and M. M. Kelly 


Finances 


Statements, showing result of financial 
operations of the Socrety for the first 
six months of the current fiscal year, 
ended March 31, 1947, were reviewed. 
Particular attention was drawn by the 
Chairman of the Finance Committee to 
the net worth and consolidated resources 
as of March 31, 1947, and income and 
expenses, and comparison of budget with 
actual operations, for the six-month 
period, ended March 31, 1947, as against 
a year ago. He stated that although the 
auditor estimated that at the present 
rate of operation expenses over income 
at the close of the fiscal year will be of 
the order of $8000, he believes this esti- 
mate is rather pessimistic. He said, how- 
ever, it is apparent to the Finance Com- 
mittee that if the membership does not 
increase substantially, and JOURNAL costs 
increase without additional JOURNAL 
revenue, the fiscal year would close 
showing a red figure. 

Since membership dues and JOURNAL 
advertising and subscriptions are the 
SocrEtTy’s principal sources of revenue, 
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Chairman Fraser said his Committee di 
cussed what might be done to obtain 
additional revenue from these sources 

In regard to the JOURNAL, the Com 
mittee thought that revenue should be 
increased, rather than that the JouRNAI 
size be reduced. The value of the 
JOURNAL as an advertising medium could 
be increased through increased circula 
tion. If the circulation could be increased 
to approximately 12,000 for membership 
and subscriptions, opportunity would be 
greater for increasing the advertising 
revenue. 

On motion, duly seconded, restriction 
on limitation of subscription solicitation 
to libraries and universities was removed 
and the editor was granted permission to 
solicit subscriptions. 

The Finance Committee Chairman re- 
ported that suggestions advanced at the 
Finance Committee meeting for deriving 
additional JOURNAL revenue have been 
referred to the Publication Committee, 
with request that these suggestions, and 
others that may occur to them, be given 
thought, toward the end of offering a 
definite plan for obtaining additional 
revenue 

He further reported that suggestions 
advanced at the Finance Committee 
meeting, for raising additional revenue 
from membership dues, had been for 
warded to the Membership Committee, 
with request that that Committee cogitat« 
on these suggestions, and others that 
may occur to the Committee, and report 
back recommendations for producing 
additional revenue. 

He further reported it is the recom- 
mendation of the Finance Committee, 
due to increased costs of publications, 
overhead and the like, and because of the 
Socrety’s need for additional revenue, 
that price of the bound volume of the 
JouRNAL be raised from $6.00 to $10 
and that it no longer be furnished gratis 
to Sustaining Members; that a price of 
$2.00 be placed on the Year Book, which 
is now given gratis to all members re 
questing it; and that suitable charge be 
made for the new Welding Handbook, 
which heretofore has been given gratis to 
members enrolled in the Sustaining and 
Member grades, and at a reduced price 
to Associate Members and Student Mem 
bers 

There was some opposition to the 
Finance Committee’s recommendations, 
as cited in the above paragraph, on the 
ground they would impose a hardship on 
the Membership Committee in selling 
membership. On the other hand, feeling 
was expressed that the value of the bound 
volume and the Year Book to those 
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When you position the work for 
downhand welding with a Ransome 
Positioner, you gain these advantages: 
® Production increases up to 50%. 
®@ Labor savings up to one-half. 

@ Better quality work, with smoother, 
stronger welds. 

® Reduction in welding rod waste 5% 
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@ Reduction in crane service and acci- 
dent hazards. 
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wishing them, warrants selling them at a 
justifiable price. 

Ensuing discussion resulted in the adop- 
tion of the following motions: 

1. That price of the bound volume of 
THE WELDING JOURNAL, commencing 
with the year 1947, be $12.50, and that 
free distribution of the bound volume be 
discontinued. 

9 That a charge of $2.00 be made for 
the Year Book, commencing in 1948. 

3, That the Finance, Membership and 
Special Committee on Requirements for 
Membership be requested to make a 
thorough study of membership classi- 
fications, requirements and _ incentives, 
and,report back to the Board of Directors 
their recommendations for needed changes 
to place membership on a profitable basis. 

As a further move toward assisting in 
meeting increased expenses and in financ- 
ing proposed extended program of activity, 
motion was passed authorizing the sending 
of a letter, over the signature of the 
President, to Sustaining Members and 
Supporting Companies, asking their co- 
operation by the enrollment of another 
Sustaining Member. 

General Counsel—The Chairman of 
the Finance Committee reported it is the 
recommendation of that committee that 
steps be taken to provide general counsel 
for A.W.S., in view of the increasing need 
for legal advice on points of issue. The 
Board authorized the Chairman of the 
Finance Committee to make the necessary 
arrangements for engaging general counsel 
on a retainer or other basis, whichever is 
deemed the wiser. 





Oxygen . Acetylene 
Hydrogen « Nitrogen 
and other high 
Pressure gases 





Membership.—Statistical report, ap- 
pended to agenda of this meeting, was dis- 
cussed. The feeling was that with the 
large cancellation of members in arrears 
at the end of the seven-month period, 
March 31, 1947, a low has been reached 
from which the membership growth curve 
will now ascend. The trend in April and 
May points in that direction. 

It was believed that if the Membership 
Committee would make a study of 
membership potentialities throughout the 
country, and determine quota that might 
be expected from each section, the Section 
officers and Section Membership Commit- 
tees would undoubtedly aim to meet this 
quota. 

Mr. Corey asked consideration of advis- 
ability of extending Student Membership 
to include students of vocational, trade and 
high schools. These men are prospective 
members. They neither qualify for, nor are 
able to meet dues of, Associate Member- 
ship. It was recommended that these stud- 
ents be encouraged to become Section Affili- 
ates. Through such affilation, they will 
reap benefits from attendance at Section 
meetings and have the opportunity of ex- 
changing information with Section mem- 
bers. 


Executive Secretary A.W.S, 

The chairman of the Special Committee 
with scope to supervise the prosecution of 
search for a candidate for the position of 
Executive Secretary, reported progress 
He said the Committee is not yet ready to 
make recommendation. 

After deliberating on the necessity of 


Typical Dual Regulator 
Floor-Type Acetylene Manifold 
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the Committee having assurance the 
program will be undertaken, before reach- 
ing a decision, it was moved, duly seconded 
and voted that the Society embark on the 
proposed extended program of activity 
by the employment of an Executive Sec- 
retary. In order to legalize this step, and 
to avoid delay when the Committee has 
reached its decision, the Board further 
voted to enlarge the Special Committee’s 
scope to include preparation of an organi- 
zation chart and suggest By-Law revisions 
needed to cover proposed changes in 
the organization of the Society, with 
request that the Committee be prepared 
to submit chart and proposed By-Law 
revisions at the next Board meeting. 
Plan of financing the extended program 
was considered at great length. It was 
the feeling that there should be some as- 
surance that the program can be financed 
for at least a three-year period. From 
financial statements presented at this 
meeting, it is apparent that money is not 
available in the regular funds, without 
some marked improvement in these funds. 
It was the consensus that, if necessary, the 
Permanent Funds of the Society could 
be drawn against to insure the success of 
the program. The Finance Committee 
was requested to examine legal and other 
involvements that must be met to enable 
the Board of Directors to draw against 
the Permanent Funds for the amount 
mentioned, if it is found necessary. 


W.R.C. and Its Relationship to A.W.S 


Statement giving historical background 
of W.R.C. reasons for a separate organi- 
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“CONSTRUCTION 


PRODUCES BETTER 
MANIFOLDS 


@ RegO design means safe performance, 
long life and low maintenance costs. Here 
are some of the construction ~ yma Egy 
get when you specify RegO Manifolds... 

Unit Construction... The header section 


) «. of each RegO Manifold is virtually one- 


piece; extra-heavy seamless brass pipe is 
run through the forged brass header fit- 
tings, the cylinder station shut-off valves 
and the master shut-off valves...all perma- 
nent connections are then Sioeatinaend. 
The header assembly is bolted to a heavy 


steel I-beam to assure permanent alignment. 


Precision Regulation...large capacity two-stage 
RegOlators assure constant and uniform delivery 
pressure to the pipe system. 

Extra Convenience... standard RegO Manifold 
construction provides individual shut-off valves 
at each cylinder station...this design permits any 
one cylinder to be disconnected without shut- 
own the entire manifold. Master shut-off 


valves control é¢ach main branch. 


Rigid Tests... header pipe, valve bodies and fittings withstand pressure up to 10,000 psi and 
each complete RegO Manifold is subjected to a sustained air pressure test up to 2,000 psi. 


There Is A RegO Manifold to Fit Your Most Exacting Requirements 


BASTIAN- BLESSING“ 


4201 W. Peterson Avenue Chicago 30, Illinois 


ADVERTISING 


Pioneer and Leader in the Design and Manutacture of Precision Equipment For Using and Controlling High Pressure Gases 


703 




















zation on research, the present and future 
relations between W.R.C. and A.W.S., 
which was prepared by the Director of 
W.R.C. and was attached to the agenda 
of this meeting as Appendix K, was dis- 
cussed at great length.* The President 
stated that the purpose of bringing the 
matter before the Board is an endeavor 
to eliminate some of the confusion and 
misunderstandings, which, he found, stem- 
med from lack of knowledge on the part of 
officers and members of the Society, re- 
garding the organization, methods of opera- 
tion and the necessity for a research 
organization, financed and operated sepa- 
rately from A.W.S. Published statements 
in the Year Book and elsewhere appar- 
ently have not done much to clarify the 
situation. There is great need for some 
arrangement that will educate A.W.S 
membership on the internal functioning of 
W.R.C. and stimulate greater interest 
in this important work. The President 
expressed the opinion that the work of 
W.R.C. and the relation of the Council 
to the Society is an invaluable asset of 
the Society, which should be used to the 
greatest advantage in selling A.W.S 
membership. To that end, he believes 
that A.W.S. officers and members must 
be well informed and continuously fed 
with information on the operations and 
financing of W.R.C., and information that 
will show how A.W.S. membership is 
benefiting from work of and affiliation 
with W.R.C. 

The Director of W.R.C. made the point 
that an A.W.S. Advisory Committee to 
W.R.C. had been appointed several years 
ago, for the purpose of bringing problems 
of the Standards Committee of a research 
nature to W.R.C. and of keeping our 
Standards Committee informed of re- 
search work of interest to them. 

As a means of effecting a closer re- 
lationship between the Society and W.- 
R.C., and making the Socrety officers 
and members aware of the internal func- 
tioning of W.R.C., it was suggested that 
consideration be given to the following, 
and any other means that can be devised: 


The Director of W.R.C. prepare a 
brief, concise statement explaining W.- 
R.C. organization, operations and fi- 
nancing of projects setting forth reasons 


* Abstract reproduced elsewhere in this issue 


Time Counts - 
Gas cut and Weld with 


SHAWINIGAN PRODUCTS 
PORATION 
EMPIRE STATE BUILDING, NEW YORK 1.W.v. 


why the Research Department is oper- 
ated and financed separately from A.W.- 
S., and showing how A.W.S. membership 
is benefiting from the large expenditure 
of monies on research projects, which 
statement can be publicized widely 
among the Socrety officers and mem- 
bers. 


The Director of W.R.C. agreed to follow 
the suggestion. 
T.A.C. Recommendations 

Motion was passed approving recom- 
mendation of T.A.C. for the appointment 
of S. A. Greenberg on A.S.A. Sectional 
Committee C42 and on Subgroup on Elec- 
tric Welding and Cutting. 

In regard to resignation of L. M. 
Dalcher as Technical Secretary of the 
Society, which was submitted under date 
of May 6, 1947, after deliberation it was 
voted to accept this resignation, with 
regret and sincere appreciation of services 
rendered 

It was further voted to accept recom- 
mendation of T.A.C. and the Handbook 
Committee that S. A. Greenberg be ap- 
pointed Technical Secretary and editor and 
business manager of the Welding Hand- 
book and educational books. 

It was further voted to accept recom- 
mendation of T.A.C. that the new Tech- 
nical Secretary be empowered to take im- 
mediate steps to select candidates for the 
position of technical assistant, these 
candidates to be reviewed and final se- 
lection made by the Executive Subgroup 
of T.A.C. 

It was further voted to accept recom- 
mendation of T.A.C. that office of As- 
sistant Secretary be kept unfilled until a 
suitable candidate has proved his worthi- 
ness through actual service with the 
SOCIETY. 


1947 Annual Meeting 


Progress report on Meeting arrange- 
ments was rendered by E. V. David, 
Chairman of the Convention Committee 
He stated that arrangements had been 
completed for housing the 1947 Annual 
Meeting in the Sherman Hotel, after 
facilities in various hotels had been in- 
vestigated thoroughly. The Sherman 
offers adequate public meeting space for 


technical and committee meetings, reg. 
istration, annual dinner, President’s R, 
ception, and the like, which it is willing ty 
furnish gratis. 

A very fine meeting of the Convent 
Committee, with officers and member 
the Chicago Section, was held on May 
and the accomplishments give promi 
of a successful meeting in Chicago this 
coming October. Announcement of th 
meeting, with room rate card, has gon 
out to A.W.S. membership with request 
that application for 
promptly. 

Recommendation of the Conventioy 
Committee that the opening of the Ey 
position take place on Saturday, instea 
of Monday, as has been done in the past 
will be passed on to the management of the 
National Metal Exposition. Through 
this move, it is hoped to afford everyone 
free time to visit exhibits without sac. 
rificing attendance at the technical sessions 
of the societies participating in the Con. 
gress, which opens of Monday. 

Mr. Spraragen outlined a_ tentative 
program of the 1947 Annual Meeting, 
which was prepared by the Program Com 
mittee. He stated that the program had 
been shortened to meet requests that more 
time be made available for inspection 
exhibits. This year no technical sessions 
are planned for Monday, Thursday and 
Friday afternoons, and Tuesday and 
Wednesday evenings. Heretofore, 
sions have been held on Monday afternoor 
and, last year, an open meeting on “H 
to Conduct Section Meetings”’ was hel 
Wednesday evening. 


rooms be mad 


Educational Activities 


In the absence of Prof. Kyle, Chair: 
of the Educational Committee, 
Hess highlighted progress report of t 
Educational Committee, copy of 
was appended to the agenda of thi 
ing. He said the Committee is doing 4 
creditable job in its efforts to adva 
knowledge of welding in universities 
in trade and vocational schools, a! 
deserving of our thanks for the progress 
it is making. He drew particular att 
tion to our active participation in t 
June meeting of the American »Socitt) 
for Engineering Education, and to t 
effectiveness of the A. F. Davis Under 


graduate Award in making engineeritg 
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the Trade-Name is **ANTI-BORAX” 
Ask for Them 


A Flux for every metal: , 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. 4 
for bronze-welding cast iron; 
Flux No. 8 for sheet Aluminum and all alloys of 
Stainless Steel Flux No. 9; ° 
Solder Brazing Flux No. 10; No. 16 Silver Solder 


ANTI-BORAX COMPOUND COMPANY 
Fert Wayne, Indiana 
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t tudents aware of the importance of Date Next Board Meeting 
sR velding in engineering. A vote of thanks 
vas extended to the Educational Com 


Nickel Company, Inc., 67 Wall Street, New 

It was announced that in accordance York 5, N. Y., manufacturers of gas welding 
with action taken at the November 1946 te for nickel, Monel, “K” Monel, cupro 
Board Meeting, the next meeting of the nickel and Inconel; Inco “I” gas welding 







































Board of Directors is scheduled to take flux for copper and copper-nickel alloy 
. nvineering Foundation Support of W.R.C place in New York, in September, the Inco “2” gas welding flux for Inconel and 
, exact date to be set later chrome containing alloys: coated electrodes 
omi As a matter of routine, the Board voted for arc welding of nickel, “‘L” nickel, Monel 
» this the endorsement of request of W.R.C. to “KK” Monel Inconel and 70-30 copper 
f th Engineering Foundation for support of nickel and for nickel, “‘L’”’ nickel, Monel 
gone ts research program in the amount of NICKEL COMPANY TAKES OUT and Inconel clad steel and for cast iron 
quest $3000, and the Board expressed its sincere ADDITIONAL SUSTAINING MEMBER filler wire for welding of nickel, Monel, 
made appreciation of the excellent work that is 70-30 copper-nickel and Inconel Pro 
ing done by W.R.C. for the advance Mr. W. A. Mudge becomes the second ducers of nickel, Monel and Inconel, bars, 
itior ent of welding sustaining member of the International rods, sheets, strip tubing, plate, pipe 
e Ex. forgings and castings 
istea oleate niet ss —_ — 
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Co 
tative 
eting, WELDING RESEARCH COUNCIL AND 
Com ITS RELATION TO THE 
n had AMERICAN WELDING SOCIETY 
0 Historical 
. March 1919-—Fall 1920 
4 
al The AMERICAN WELDING SOCIETY wa 
organized in 1919 as an outgrowth of the 
m ’ Lift Front Goggles work of the Welding Research Committes 
H of the Emergency Fleet Corporation and 
ek the National Council of Defense, in World 
War I 
At the same time there was created a 





body known as the ‘“‘American Bureau of 
Welding’”’ which was to have charge of the 
Research and Standardization activities of 
the Socrery 






job, sten- 


welding of cuttin oduced by 
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Fall 1920—Fall 1926 











The AMERICAN WELDING SOCIETY a 
cepted the offer of National Research 
Council to reorganize the American Bureau 
of Welding under the joint auspices of the 
Council and the Socrety, with repré 
sentation from other engineering and sci 
entific bodies. 

During this period the work of the 
Bureau was roughly divided into three 
parts 





























Availabie ’ : . ' 

Standardization and Code work 
with or with- a . ; a fy , 
out solid rub- 2. Dissemination of Research Informa 
ber tires. tion 






3 Research 








Fall 1926—Spring 1933 





In the Fall of 1926, the AMERICAN 
WELDING SOCIETY created its own Tect 
nical Department and appointed a Tec! 
nical Secretary. It took over the sta 

ardization and code activities of the Amer 
ican Bureau of Welding. Released fror 
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ux Welding and Cutting Equipment and Supplies these activities the American Bureau of 
se Industrial Safety Equipment | Welding concentrated on research work 
ma It abolished its process committe: 
of THE BURDETT OXYGEN CO. t “ ee 
—: 3302 Lakeside Ave., Cleveland 14, O. j while continuing a few large research proj 
ler Shddies deed Cede cow 66 wane cendle f ects, it made a determined effort to under 
pes > ' take fundamental research 
ee Spring 1933-—Fall 1935 
ed j a hieiiidshenhdiakdiasaedl an National Research Council suffered a 

Rte cane a STATE nn nc aan | BVETE loss in income and asked the AMER! 
a ara : aes ee ee ee CAN WELDING Socrety to take over the 
Gust 1947 
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Research Activities of the Bureau, which 
the Socrety did. 

During this 2'/»-yr. period the SocrETy 
concentrated on the liquidation of the 
Welded Rail Joint Committee, and the 
Structural Steel Committee. It was un- 
able to act effectively in the matter of se 
curing funds for Fundamental Research. 
Most companies when approached felt 
they were doing enough in maintaining 
their Sustaining Membership in the So 
ciety. (The process of liquidation of the 
Bureau actually continued through 1936.) 


Fall 1935-—January 1943 


About this time The Engineering Foun- 
dation stated that it would be willing to 
organize a Welding Research Committee if 
the Socrety would join with the A.I.E.E. 
in sponsoring the Committee. It agreed 
further to contribute $5000 a year, pro- 
vided the efforts of the committee would at 
first be devoted largely to critically digest- 
ing the World’s Literature, and providing 
at least an equal sum could be raised from 
Industry. 

The AMERICAN WELDING SOCIETY 
agreed to this change. It abolished the 
American Bureau of Welding. It trans- 
ferred the Fundamental Research Com- 
mittee to the Welding Research Commit- 
tee. It changed its By-Laws to permit 
the Welding Research Committee to oper- 
ate independently. 

In the brief period of one year, the Weld- 
ing Research Committee established it- 
self, and The Engineering Foundation 
funds were matched three times over. 


Thus, the long period of education in the 
importance of Research work began to 
bear fruit. 


January 1943—March 1944 


In January 1943, after careful study by 
a prominent group of executives, the Com- 
mittee was reorganized internally without 
effecting the relationships with AMERICAN 
WELDING Society. The work was stream- 
lined for war work. Its three-division 
system, Fundamental, Industrial and Lit- 
erature, was abolished. Work was con- 
centrated in a selected group of project 
committees. The name was changed to 
Welding Research Council. 


March 1944-1946 


In March 1944 the Relationship of the 
Council and the AMERICAN WELDING So- 
CIETY was reviewed by the Executive 
Committee of the AMERICAN WELDING 
Society and the Socrety appointed a Co- 
ordinating Committee on Research with 
the following scope: 


1. To develop research problems, as 
needed, for the furtherance of 
A.W.S. technical standardization 
activities. 

2. To submit programs of research on 
these problems to the Welding 
Research Council. 

3. Tointerpret the data thus obtained, 
as it was developed, for use by the 
technical committees. 


In July 27, 1944, this Committee was ap- 
pointed by the Council as the A.W.S.- 


W.R.C. Advisory Committee on Research 
1946 to Date 


In 1946 the sponsorship of the Council 
was enlarged to include the American So 
ciety of Mechanical Engineers, American 
Institute of Electrical Engineers, Ameri 
can Society of Civil Engineers, American 
Institute of Mining and Metallurgical 
Engineers, Society of Naval Architects 
and Marine Engineers and the AMERICAN 
WELDING SOCIETY 


Why a Separate Organization for Research 


For more than two years after N.R.( 
turned over the complete administratior 
of the Bureau of Welding to the Sociery 
strenuous efforts were made to raise funds 
for research. These efforts resulted in 
failure. This matter received the con 
tinuous attention of the Board of Dire: 
tors of the Socrety during that period 
Stock answers received in response to soli- 
citation of funds were: 

1. We are supporting the AMERICAN 
WELDING Socrety through a $100 mem 
bership, and through many other mem 
bers. The Society should manage it 
affairs so that it will have funds to do the 
work which it thinks is important. If it i 
research, the Socrety should provide for 
it in the budget. 

2. If we give money to the A.W:S. fo: 
research, how do we know that they will 
not use it for other activities, such 
standardization work, educational 
ters, publications and the like? We hav 
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Colmonoy No. 6 will out- 
wear hardened steel by as 
much as 40 times. 
greater corrosion 
ance than stainless steel. 
You need Colmonoy! 





You can use it to execute the Sprayv eld Process 
with Colmonoy alloys 4, 5 or 6. 


You can use the Spraywelder to aply metal- 


lized coatings of copper, alumirum, nickel, 


stainless steel, brass, lead, zinc, pla “cs, etc. 


You can even use it to spray and tin in one 
operation any lead-tin solder coritaining at 
least 15% tin, where proper safety »recautions 


are provided. 


You will be surprised at how inexpensive the 


Spraywelder and powdered alloys are. 


It has 
resist- 





WALL COLMONOY 
7'* FLOOR FISHER 
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NCG is recognized as one of the 
largest organizations of its kind in 
the world. It operates 73 manufac- 
turing plants within the United States, 
offers supply and service by a vast 
network of hundreds of independent 
NCG distributors and warehouse 
Stocks. For assured satisfaction in 
your welding and cutting needs... . 


RELY ON NCG 

























When the question is asked, as it often 


is, ““Why does Torchweld out-perform, 
out-wear and out-save other makes of 
flame welding and cutting equipment?” 
—the answer is always the same. *“Torch- 
weld was designed by the welders of 
America themselves—and they knew 
what they wanted.” 

. NCG’s active, 


interested field men are unceasing stu- 


It’s a fact. You see.. 


dents of America’s technical methods. 
In shops and plants, large and small— 
from coast to coast, they’re in constant 
contact with America’s technical prob- 
lems—where welding is applicable. 

So NCG’s busy laboratory in Chicago 
is a daily clearing house of what’s new 
and what’s obsolete, of what’s good and 
what’s bad—in both flame and electric 
arc welding. 

Here then, in this NCG nerve-center 
of nation-wide research, the expressed 
needs of a nation are combined with 
NCG’s 30 years’ experience in welding 
—to make Torchweld the line that in- 
corporates every scientific advancement 
and keeps abreast of technical progress. 

Take the “Spirex”’ nozzle element that 
Stops seat ignition in regulators for high 
pressure gases. It’s an exclusive feature 
of the Torchweld “5900” heavy duty 
single stage regulator—and it’s char- 
acteristic of the ingenuity in the Torch- 
weld line. The “Stab-L-Flow”’ 
that stabilizes the flame on Torchweld 


mixer 


welding torches, and prevents backfire, 
is another special Torchweld develop- 
ment you will want to know more about. 

Yes... safety—simplicity of main- 
tenance—ease in use—economy—these 
are all Torchweld virtues that are win- 
ning new friends every day for Torch- 
weld, and will win you too. Indeed 
Torchweld is built right, works right 
and is priced right! Send today for the 
new, complete Torchweld catalog, and 
see for yourself. 


NATIONAL CYLINDER GAS COMPANY 
840 N. MICHIGAN AVE., CHICAGO 11, ILL. 














Marquette “Instant Arc” A.C. Welders . 












. . the answer to 


your production problem. On light gauge sheet metal, “Instant 
Arc Striking" means faster welding because it is so easy to strike 


and hold the arc. 


The exclusive A.C. feature of No “Magnetic 


Blow” saves time and tempers on difficult Jobs. Welding elimi- 


nates unnecessary drilling, tapping, riveting, etc. and makes a 


stronger finished product. 


Make quick, dependable repairs on vital production machinery 





without dismantling. The time you save on a single job may pay for 


your Marquette Welder. 


Maintenance men find hundreds of uses 


for versatile Marquette Welders . . . building racks, bins, trucks, etc. 
Marquette “Instant Arc’’ A.C. Welders are low in cost three ways. 
Low Initial cost, Low Operation cost, and Low Maintenance cost. 





A.C. WELDERS 


Model 262 C has Built-In Ca- 
pacitor for High Power Factor: 
Telnic Bronze plugs and sockets 
double current carrying capacity. 
Special transformer design delivers 


“Instant Arc Striking’ without 
extra high frequency or booster 
gadgets. Wide welding range of 
20 to 275 amperes. Fully 
Equipped. Models: 262 and 
262 C (with Capacitor) 20-275 
amps.; 261 and 261 C (with 
Capacitor) 20-200 amps. 8 addi- 
tional models from 125 to 400 
amps. 
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given money to societies, and in nearly 
every case it has been diverted to other 
uses. 

3. The AMERICAN WELDING Socir? 
is of benefit to the manufacturers of wel; 
ing equipment. Therefore, if money 
needed for research, the manufacturer 
should put it up. 

4. Everybody knows that the A.W.s 
or any other technical society, appoints it 
committees with political consideration 
If we are going to contribute any larg 
sums we want to have a dominant voi 
in spending the money for the particular 
purpose for which it is given. If we giy: 
money for one type of research, it wil! 
probably be spent on research work whi 
the manufacturers are particularly inter 
ested in 





5. This stock answer came from 
ciations, from which the Council 
derives about one-half of our money. Why 
should we give money to the America, 
WELDING SocrEty? We can spend it our 
selves through our own association and 
get full credit for it. If we spend 
through the Socrety, they will get all th: 
credit. If we do it ourselves, it will not 
be bound by red tape. 


























Present Relations Between the Welding 
Research Council and the American 
Welding Society 





Although a separate organization fur 
tioning under The Engineering Founda 
tion and enjoying the sponsorship of many 
engineering, scientific and governmenta 
bodies and trade associations the Coun 
is to all intents and purposes the Resear 
Department of the AMERICAN WELD! 
Society. There is not one bit of additional 
benefit which the Society could deriv: 
it were an integral part of the Soc 
On the other hand, there are many 
advantages which would follow if it wer 
made an integral part. Among these d 
advantages may be mentioned the foll 
ing: 


















1. It would be more difficult t 
funds. 

2. Other engineering 
trade associations would carry out 
own research work in the welding ! 
with consequent overlapping, duplicat 
and confusion. 

3. The name of The Engu 
Foundation not only adds prestig 
facilitates the raising of funds, but al 
ables the Council to secure coopera! 
from research workers and organizat 
which it would find difficult to do 1 





societies 





































a department of the AMERICAN \\ 
SOCIETY. 


The A.W.S. 
in its codes and specifications 


sufficient overlapping of member: 


utilizes the researc! 


tween the technical committe¢ t 
research committees to insure suc! 
tion and to guide the research K 

channels needed by the code co! 
There is also a joint advisory cor 

act officially in bringing these st al i 
The reports of the Council forn 

of the best papers presented | ction 


Annual Meeting of the Soci! 
constitute one of the most inter 
tions of THE WELDING JOUR? 


AUGUST 
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vulnerable seams — double thickness of leather 
on thumb and first finger for long wear. Your 
nearest AO Safety Representative can supply 
you with the TX 100 Welders’ Glove—one 


of a complete line of welding gloves, mittens 
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Handbook Committee utilizes the results 
in the preparation of Handbook chapters. 
Other educational books have been issued 
by the Society based upon the results of 
this research work. 

There is no reason why the present rela- 
tionship between the Council and the So 
CIETY cannot be maintained. On the 
other hand, there certainly would not be 
any desire on the part of The Engineering 
Foundation, or the people in responsible 
charge of the Council to continue the pres- 
ent arrangement if it were not the most 
suitable. 


In Conclusion 


There is nothing mysterious, or unique, 
in the relationships of A.W.S. and W.R.C. 
Thousands of corporations have set up 
subsidiary organizations for segregation of 
assets, promotion of better business rela- 
tionships or other reasons. The A.W.S 
found it desirable to so set up W.R.C. as 
an independent organization with its own 
management and control shared with other 
Engineering Societies and Trade Associa- 
tions. It undoubtedly could effect a mer- 
ger, or seize control at any time with the 
loss of the advantages which led to the 
separate organization in the first place 
In addition, there would be the usual re- 
percussions of the deliberate seizure of a 
going organization whose advantages are 
now shared by others whose cooperation 
was sought by the A.W.S. The same seg- 
regation has been made between the Brit- 
ish Welding Institute and its Welding Re- 
search Council and for the same reasons. 


SANDERS WINS SECOND PLACE 


IN 1947 A. F. DAVIS WELDING 
AWARD CONTEST 


Howard Sanders is a native of New York 
City. He received his elementary edu 
cation in the local public schools and later 
attended DeWitt Clinton High School. 
In September 1941 he entered Cornell 
University and began his studies in chemi 
cal engineering. He entered the U. S. 
Navy in July 1944 and served for two 
years as a radio technician. He spent six 
months in the communications division of 
a land base in the Philippine Islands. In 
October 1946 he returned to Cornell to 
complete his engineering training and in 
June of this year received a degree of 
Bachelor of Chemical Engineering. 

He has served for three years on the staff 
of the Cornell engineering magazine and 
has held the position of associate editor 
In past terms, Cornell has awarded him 
the Guilford and Messenger essay prizes 
and in 1943 he received one of the awards 
in the undergraduate essay competition 
of the James F. Lincoln Arce Welding 


Howard Sanders 


Foundation for a survey of welding in the 
aircraft industry. He is very much inter- 
ested in continuing technical writing in 
the future. 


HESS HEADS METALLURGICAL 
DEPARTMENT 


Wendell F. Hess, who in the last three 
years has received four national prizes for 
productive research in metallurgy, has 
been appointed head of the Department of 
Metallurgical Engineering at Rensselaer 
Polytechnic Institute. He succeeds 
Matthew A. Hunter who had served both 
as head of the department and as dean of 
the faculty. Dr. Hunter continues as 
dean. 

Dr. Hess has been head of R.P.I.’s weld- 
ing laboratory since 1938, and is a past 
president of the AMERICAN WELDING So- 
cIETY. In 1944 he was awarded the 
Lincoln Gold Medal by the AMERICAN 
WELDING Society for the ‘‘greatest con- 
tribution to the advancement and use of 
welding for the year 1944.”" The same re 
search also brought the 1944 award of the 
Resistance Welders Manufacturers’ Asso- 
ciation which characterized it as the 
‘greatest original contribution.”’ In 1945 
he received the American Iron and Steel 
Institute Medal, and in 1946 he and two 
faculty associates were awarded second 
prize by the AMERICAN WELDING SOCIETY 
in a university contest. He was gradu- 
ated at R.P.I. in 1925 and is now chairman 
of its research committee. 





MODERN WELDING PRACTICE 


Modern Welding Practice by Althous 
and Turnquist. Published by The Good 
heart-Willcox Co., Inc., Chicago, Il 
Price $4.00. 

This publication has been prepared par 
ticularly for the public schools. Special 
emphasis has been placed on proper tech 
niques in welding in order that the begin 
ner may understand and become a 
quainted with correct welding practices 

The authors recognize that welding a 
an art is developing at a very rapid rat 
and that new welding devices are being di 
veloped daily. An attempt has been mai 
in this text to lay a thorough foundatico: 
in all fundamental welding processes 
order that the student may understoo 
the new devices as they appear. 

The safe practices in welding which ay 
pear in this text have been developed by 
the teachers in welding in the Detroit 
public schools, who through their welding 
experience have developed instructiona 
plans which assure safety in welding 


HENRY A. MATIS APPOINTED 
TO HEAD CHURCH IN FINLAND 


Henry A. Matis, Assistant Wel 
Engineer at Pullman Car Works, Chica 
will soon take leave of the plant to 
the formation of a new Finnish mis 
for the Latter Day Saints (Mormo 
Church in Finland. Mr. Matis was 
Director of the Chicago Section and 
been very active in Section activitie 
joined the Society in 1940. He part 
pated in prize papers in 1940, 1941 
1942 in the R.W.M.A. contests 
Society and the Section are both losing 
of their very active workers. 


RESISTANCE WELDING 
ELECTRODE BULLETIN 


A new enlarged edition of a 
covering Ampcoloy Resistance W 
Electrodes and alloys is being distri 
by Ampco Metal, Inc., Milwauke 
Wis. Known as “Bulletin 68B,”’ th 
publication catalogs a comprehensi\ 
of spot-welder tips and holder 
welder wheels, and other resistan 
ing accessories. 

The new bulletin is profusely ill 
with diagrams showing dimensio 
and holders. It contains tables of 
ties of alloys grouped by R.W.)..A 
fications, applications, stock siz 
fications of comparative alloys a: 
mended electrode materials. ( 
the new bulletin are sent on req! 





"“ELECTROEQY “ for RESISTANE: 


Butt 
Flash 
Spot 
Seam 


Projection ! 


oOFFseT HOLDER = THE Evectrocoy Co Inc. 1600 SeaneviSug. Bassearont, Conn. WELDING ROL 
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_ “Every installation of resistance weld- 
4 ing equipment (we now have well over 
ind 100 welders) has been a success from 
es the points of increased production, 
par economy, and improved appearance. 
41 The adoption of this method has re- 
. duced our over all costs 50%; on. some 
si applications, savings run as high as 
: 75%." 
GENERAL STEEL WARES 
General Steel Wares, Toronto, Lon- 
don, Montreal, and Vancouver, Can- 
ada, uses spot, flash-butt and seam 
welding for enameled ware, galvanized 4 ; 
al ware, milk cans, refrigerators, stoves, : ie 
oy garbage pails, and many other prod- ae 
We ucts. h ur 
Will the use of resistance welding 
improve your quality and your produc- 
{ pt tion? T-W can answer this question 
4 fraphically after they have studied your 
product. Consult us direct or through a 
T-W field man. 
f a 
TT : : 
) 
THE TAYLOR-WINFIELD CORPORATION WINFIEI D 
| WARREN, OHIO 
RESISTANCE WELDERS 
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ee. use Ampco-Weld 
resistance welding electrodes in modern 
equipment...increase the number of welds 
made, substantially reduce your costs 
Sturdy! Versatile! These are the 
words that best describe this spot 
and projection welder, because 
it provides long life operation 
with a minimum of maintenance. 


coloy 97 to do such jobs gives 
you clean welding and longer 
electrode life. 

It pays to use Ampco-Weld 
electrodes in your resistance 
welding set-up. Get a supply to- 
day and see for yourself. The 
Ampco-Weld line is complete— 
it includes standard and spe- 
cial holders. All products meet 
R. W. M. A. specifications. Call 
your nearest Ampco office. Write 
for our latest fact-filled bulletin 
— it is just off the press. 


The same words apply to the 
Ampco-Weld electrodes used in 
this machine, Here’s why: 


Terne plate and galvanized 
stock, as you know, normally re- 
quire the use of R.W.M.A, Class 
I electrodes. Yet, these two items 
are easily handled by Ampcoloy 
97, a Class II alloy that com- 
bines the con- 
ductivity of 
Class I with the 
hardness of 
Class Il. The 
ability of Amp- 


Ampco Metal, Inc. 


Department WJ-8 Milwaukee 4, Wis. 





Field offices in principal cities 
RW-9 
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E. G. BAILEY TO HEAD AMERICAN 
SOCIETY OF MECHANICAL ENGINEERS 
IN 1948 


The 1947-48 president of the American 
Society of Mechanical Engineers will }y 
E. G. Bailey, New York, vice-president 
of The Babcock and Wilcox Co., many 
facturers of steam-generating equipment 
Mr. Bailey was nominated for the offic: 
the Semi-Annual Meeting of the society 
held in Chicago June 15-19th. Nomi. 
nation is tantamount to election, since only 
one nominee is named for each office. H, 
will succeed Eugene W. O’Brien of 
Atlanta. 

Mr. Bailey is noted as an inventor in t 
combustion field, holding more than 100 
U.S. patents. He isan authority on fuels 
combustion and power development 
His home is in Easton, Pa. 

Four regional vice-presidents and thre 
directors-at-large also were nominated 

Formal election will take place next fall, 
by letter ballot of the A.S.M.E. member 
ship of more than 21,000, closing on Sep 
tember 23. The new offices are assumed 
at the close of the Annual Meeting, sched 
uled this year for December 1-5th in 
Atlantic City. 

Announcement of the slate was made by 
Prof. J. B. Jones, head of the department 
of mechanical engineering of Virginia Poly 
technic Institute, Blacksburg, Va., who 
heads the national nominating committe 

Regional vice-presidents named, to serv 
two years, are: 

Frank M. Gunby, associate of Cha 
T. Main, Inc., 201 
Boston—Region 1. 

Paul B. Eaton, head of the mechani 
engineering department of Lafayette ( 
lege, Easton, Pa.—Region 3 

Thomas E. Purcell, 
intendent of power stations, Duqu 
Light Co., Pittsburgh, Pa.—Regior 

J. Calvin Brown, head of the fir 
Calvin Brown, 704 South Spring St 
Angeles 





Devonshire § 


general 








Region 7 





Directors-at-Large named ar‘ 

J. B. Armitage, vice-president 
of engineering, Kearney and T1 
Corp., Milwaukee, to serve thre« 





A. L. Penniman, general superint 
of operations, Consolidated Gas, | 
Light and Power Co., Baltimor: 
four years 

William M 
General Steel Castings Corp., 
Pa., to serve four years 






Sheehan, vice-pr‘ 







WELDING BRASS—TIN BRONZI 





How to weld tin bronzes and b1 
discussed in new welding procedur: 
recently issued by the arc-welding 
ment of Ampco Metal, Inc., Milwau 
Wis. These are entitled, “Ampco 
cedure for Welding Tin Bronz 
“Ampco Welding Procedure for | 
They cover the use of Ampco 
welding electrodes in joining und 
laying these alloys. 

These procedure sheets giv 
formation—recommended electrod 
larity and current, amperage and Vv 
preparation and detailed prox 
Copies will be sent free to it 
welders. 
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Why did “live” manufacturers 
invest over $1,500,000 in the 
past 12 months for Sciaky 
Three-Phase welders? 


Because Three-Phase is-the 
answer to these long-standing 
resistance welding problems: 





) 
\} WELDERS USE 75% LESS LINE CURRENT 
Y) ON A BALANCED THREE PHASE LOAD 









Further advantages offered by this 
revolutionary achievement in 
electronics are: elimination of “‘flicker’’ 
on the line, high versatility — 
machines can weld aluminum, 
magnesium, brass, etc., high efficiency 
is not affected by variation in throat 
depth or masses of steel 
introduced into the throat. 

Get the details on Three-Phase. 
Write for Bulletins 136 and 137-A. 


| Sseiany 
in Resistance Welding— 


THINK IN TERMS OF SCIAKY BROS., Inc. 
“THREE-PHASE” 4925 W. 67th ST., CHICAGO 38, ILL. 
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ASRS EERE NE AA NEE SEL RRS ES 
OBITUARY 
Harold J. King 


Harold J. King, 37, chairman-elect of 
the Rochester Section, AMERICAN WELD- 
ING SOCIETY, passed away Monday, June 
16, 1947. Mr. King had served as treas- 
urer and as vice-chairman of the local sec- 
tion and had given very valuable service 
to the planning of its activities for a 
number of years. 

For 4'/, years after graduation from the 
University of Rochester in mechanical 
engineering (B.S. in 1934 and M.S. in 
1935) he was employed in the research 
laboratory of the Pfaudler Co., in Roch 
ester where considerable of his time was de- 
voted to welding problems. 

He entered the teaching profession in 
1941 holding positions of instructor in me- 
chanical engineering at Cornell University 
(1941-42) and at the University of Roch- 
ester (1942-44). ; 

From July 1944 until his death he held 
the position of metallurgist with the 
Anstice Co. of Rochester. 

In addition to his affiliation with the 
AMERICAN WELDING Society, Mr. King 
was also a member of the American So- 
ciety for Metals and had served on the 
executive committee of the Rochester 
Chapter since 1941. He also held 
membership in the American Foundry- 
men’s Association, the American Society 
for Engineering Education and Theta 
Delta Chi social fraternity. 


Charles H. E. Coster 


Charles H. E Coster, Supervisor of the 
Welding Department, Worcester Boy’s 
Trade School, passed away on April 21st. 
The Director, student body and members 
of the faculty were shocked and deeply 
saddened by the news of Mr. Coster’s 
death. 

Mr. Coster had been a member of the 
faculty for over 17 years, having entered 
as Supervisor of the Welding Department, 
November 12, 1929. The many boys who 
worked under Mr. Coster knew him as a 
thorough instructor, quick to sense ability 
and quick to encourage those interested in 
progress. He was areal friend. 


Mr. Coster was a pioneer of Welding in 
Worcester, being the first welder. at the 
Worcester Pressed Steel Co., and one of 
the first in this locality. He was Secretary 
of the local section of the AMERICAN 
WELDING Socrety and he was one of the 
organizers of the Worcester Chapter Weld- 
ing Society. He was a member of the 
War Products Advisory Committee of 
Worcester Chapter, American Society for 
Metals; West Boylston Lodge, A. F. & 
A. M. Besides all of these activities 
Mr. Coster was a foreman instructor, on a 
project sponsored by the Massachusetts 
Department of Education from 1942 to 
1946. 

Funeral services were held Wednesday, 
April 23, in Sessions Chapel at two o’clock 
in the afternoon. Rev. Loren O. Cain of 
Oakdale Methodist Church officiated. 
Burial was in High Plains Cemetery, Oak- 
dale. 

Besides his widow, Mrs. Mary A. (Chev- 
reflis) Coster, he is survived by a daughter, 
Louise, wife of Nicholas Curci, and two 
grandchildren, Francis and Charles Curci, 
all of Worcester. 


TALL SMOKESTACK IS REINFORCED BY 
WELDING STEEL PLATES TO STEEL 
SHELL 


As part of the modernization of the 
Canal Road central steam-heating plant of 
the Cleveland Electric Illuminating Co. tn 
Cleveland, a smokestack (Fig. 1) has been 
reinforced by welding steel plates to the 
steel shell from the foundation of the stack 
up to a 60-ft. height. The top part of the 
stack, which is 120 feet high, was similarly 
reinforced several years ago. 

The reinforcement of the stack by the 
welding process was determined by the 
company’s engineers to be the most eco- 
nomical and efficient method of main- 
taining it. 

The shell was covered with !/,-in. steel 
plate, cut and rolled so that four sections of 
plate would circumscribe the 7-ft., 6-in. 
diameter of the stack. The joints were 
beveled 60° and the sections were welded 
together with shielded arc electrodes, each 
joint being made first with a stringer 
pass and then with a weaving bead. 

The new exterior was then covered with 





SPOT WELDERS! 





TRANSFORMERS! 


For Furnaces, Lighting, Distribution, Power, Auto 
Phase Changing Welding, and Specie! Jobs. 


OF ALL TYPES 
SIZES 1/4 TO 300 KVA. 

FOR MANUAL, AIR, MOTOR, 
OR ELECTRONIC OPERATION. 
also BUTT, ARC, and 

GUN WELDERS 








Photo, Courtesy Lincoln Electric ( 


Two Welders Are Shown on Scaffolding 


Simultaneously Welding New Steel Plates 


to the Steel Shell of a 120-Ft. Smokestack, 
the Welds Coming in Right Over the 
Existing Rivet Heads 


red leadand black corrosion-resisting paint. 
Mertz Co. of Cleveland was in charge of 
the repair. 


FLUX-INJECTION CUTTING PROCESS 


A 12-page reprint of an article entitled 
“Flux-Injection Cutting of Stainles 
Steels,” 


Reduction Sales Co. 

Written by G. E. Bellew, Airco’s st 
mill specialist, the article covers the fur 
mentals, capacities and advantages ol 
revolutionary Flux-Injection Metho 
The last half of the article concerns 1 lf 
primarily with steel mill applications ol 
new process. 

The article is profusely illustrated with 
21 photographs and diagrams. _ 

Copies may be obtained by writing 
Reduction Sales Co., 60 E. 42nd St., Nev 
York 17, N. Y., or the Airco sales of! 


the 


Ait 


nearest you. 





which appeared recently in S/eel 
magazine has been announced by the Ar 





TIP CLEANING DRILLS 
Mounted in Knurled 
BRASS Handled 








e 
LARGE STOCK 


PROMPT DELIVERY 
NO RATING REQUIRED 


4 
DISTRIBUTORS WANTED 





/ Sizes 1/4 to 300 KVA. 
CHARLES EISLER 
EISLER ENGINEERING CO., INC. 


AIR, OIL, and WATER COOLED. 














779 South 13th St. (Near Avon Ave.) NEWARK 3, N. J., U.S.A. 























NEW MEXICO STEEL CO. 


Bex 691, Albuquerque, N. M. 
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Here’s proof of Inconel durability. After 8640 | 

Copper brazing furnace of Beech Aircraft Corp., hours in temperatures from 1300 to 2040°F., this 
f Wichita, Kansas, equipped with Inconel belt ob- Inconel conveyor belt was found to be in excellent 
Ar tained through Electric Furnace Co., Salem, Ohio. condition, Not a single link bad to be replaced. 





UST 





® When Beech Aircraft Corporation called for an 
Inconel* brazing-furnace conveyor belt, they natu- 
tally expected long life. But, they got more. They got 
tepair-free service. Their recent letter reads: 


"The Inconel woven wire belt on our copper brazing 
furnace was placed in service September 6, 1945 — 
24 hours per day — for draw and copper brazing. 


“It bas been in continuous service since that date, 
except for down time of approximately 30 days during 
October 1946. At that time, repairs were made to the 
furnace, but not to the belt. 


“This belt now has been in operation for a total of 
8,640 hours at temperature range of 1300 to 2040°, 
the stand-by temperature being 1300°. 


“We have made no replacements in the linkage to 
date.” 


0 


0 scores of heat-treating jobs, Inconel is turning in 


(80 NICKEL -/4 CHROMIUM) 
1947 


INCONBL te ioc un 


at brazing temperatures 


ADVERTISING 


performances like the above. For, this metal was espe- 
cially developed for high temperature work. It’s 
strong, ductile, and of great thermal endurance. 

It does not scale away through oxidation. Resists 
most all corrosive atmospheres encountered in heat- 
treating Operations. 

You can get Inconel in standard mill forms. It’s 
readily fabricated into designs to fit your individual 
requirements. Send today for copy of the bulletin, 
“For Long Life at High Temperatures.” 

*Reg. U.S. Pat. OF 


» > * 


Get INCONEL Thermocouple Protection Tubes. 
They're seamless, strong, durable ... for use up to 2200°F. 
in sulfur-free atmespheres. 

Available from your regular supplier. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 
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DIEBOLD JOINS PRECISION WELDER 


The Precision Welder and Machine Co. 
is pleased to announce the appointment of 
John M. Diebold as their Northern Ohio 
representative with offices at 1921 E. 55th 
St., Cleveland 3, Ohio. 

A graduate of University of Colorado in 
1932, as a Mechanical Engineer, Mr. Die- 
bold has spent his time since then in the 
Great Lakes Region in welding engineering 
and associated activities. 

Most recently he directed the tooling, 
processing and planning of the Rudolph 
Wurlitzer Co. as Chief Production Engi- 
neer. Prior to this he spent over five years 
with G. M. C. Truck and Coach Division 
in charge of their welding engineering de- 
partment and during this time served as 
first chairman of G. M. Joining Processes 
Committee and member of their Metal- 
lurgical Committee. He also was, for 
eight years, with Chrysler Corp., Engineer- 
ing Division, including three years as their 
welding engineer. 


i 
J. M. Diebold 


Mr. Diebold has been quite active in 
AMERICAN WELDING Socrety’s technical 
activities, having served as first chairman 
of the A.W.S. Automotive Welding Com- 
mittee, and as member of their Technical 
Activities, Ordnance Advisory and Resist- 
ance Welding Committees. He was been 
an active member of the Executive Com- 


mittees of both the A.W.S. Detroit and 
Buffalo sections. He was also a member 
of several committees of Society of Auto- 
motive Engineers, National Defense Re- 
search Council, and War Metallurgy Com- 
mittee. 


R. B. SWOPE NEW PRESIDENT OF 
INTERNATIONAL ACETYLENE 
ASSOCIATION 


Robert B. Swope, president and general 
manager of the Southern Oxygen Co., Inc., 
Washington, D. C., was elected president 


{ 


R. B. Swope 


of the International Acetylene Association 
at the annual business meeting held during 
this organization’s recent 47th Annual 
Convention in Cincinnati, Ohio. Mr. 
Swope has served as vice-president of the 
Association since October 1944. 

J. J. Lincoln, Jr., director of sales serv- 
ices, Air Reduction Sales Co., New York, 
N. Y., was elected vice-president, and 
H. F. Reinhard and Philip Kearny, both of 
New York, were re-elected secretary and 
treasurer, respectively. New directors 
elected were Glenn O. Carter, The Linde 
Air Products Co., former president of the 
Association; and L. R. Cartier, Inde- 
pendent Engineering Co., O’Fallon, II. 

Robert B. Swope is a past-president of 
the Independent Oxygen Manufacturers’ 
Association, and for many years has taken 
a leading part in the affairs of the indus- 
trial gasindustry. He has served as chair- 
man of the Washington Section of the 


AMERICAN WELDING Society and has been 
a member of the executive committee of 
the Compressed Gas Manufacturers’ Asso. 
ciation. 

Mr. Swope was born in Pasadena, Calif. 
He attended public schools of Harrisburg, 
Pa., and was graduated from Lehigh Uni- 
versity in 1910 with a degree in Electrica] 
Engineering. From 1910 to 1916 he was 
associated for varying periods with the 
General Electric Co.; the Southern Raij- 
way Co., Electrical and Signal Depart- 
ment; and with the Potomac Electric 
Power Co., Washington, D. C., Com. 
mercial Engineering 
1916 Mr. Swope established the Southern 
Oxygen Co. 


FOLEY HEADS A.S.M. 


Francis B. Foley, Philadelphia metal 
lurgical research head, has been nomi 
nated for the office of president of th: 
American Society for Metals by a com 
mittee of the 21,000 members of that body 
Four other of the nation’s prominent 
metallurgists have been nominated for 
the posts of vice-president, treasurer and 
two trustees. All nominations. are for 
1947-48. 

W. H. Eisenman, national secretary of 
A.S.M., made the announcement from 
Society headquarters in Cleveland. Mr 
Eisenman explained that nomination 
tantamount to election when the Society 
meets in Chicago in October of this year 
during the National Metal Congress and 
Exposition. 

Mr. Foley, superintendent of Research 
for the Midvale Company in Phila 
delphia’s suburban Nicetown, holds the 
office of A.S.M. national vice-president 
and previously was treasurer and national 
trustee of the nation’s third largest tech 
nical society. 

H. K. Work, manager of Research and 
Development of the Jones and Laughlin 
Steel Corp., Pittsburgh, was nominated 
for the A.S.M. vice-presidency. F. | 
Spanagel, engineer of the Industrial D 
partment, Rochester Gas and Electr 
Corp., Rochester, N. Y., reeeived 
nomination for the two-year term a 
surer. E.G. Mahin, professor of Metal 
lurgy and Head of the Department, Notre 
Dame University, and C. M. Carmichael, 


vice-president, Shawinigan Chemicals 





FOR SALE 
STAINLESS STEEL WELDING 
25/20 Type #310 


20,000 lbs. */,6” < 
20,000 Ibs. */,” " 


ELECTRODES 


In Original Cartons. 
20,000 lbs. */:«” Diameter — ‘‘Harnischfeger’’ Mfr. 


— “A. O. Smith’ Mfr. 
— “A.O. Smith” Mfr. 


Price:—25¢ per lb. — Minimum order of 500 lbs., f.0.b. 


parts to be welded. 


frame. 


WELDING CONNECTORS 


Saxe System Welded Connection Units 
for welded assembly 


Saxe Units place in position and securely hold together stru 


_ As used in many welded structures they eliminate all h 
ing, producing an economical, rigid, safe and quickly erected st 


Department. In’ 


Philadelphia, Pa. 


J. A. DOUGHERTY 
156 VASSAR ROAD BALA-CYNWYD, PA. 


Write for descriptive literature 


J. H. Williams & Company 
Buffalo 7, New York 
G. D. Peters Company 
Montreal 2, Canada 
Canadian Representatives 
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ScLDING RODS now ready FLUX-COATEL 


FOR CAST IRON 950°—1400° F 
EutecRop Universal rod for repair and construction. High 


tensile welds, no porosity, highly machinable. Stress 
14 F-C and distortion minimized. 


FOR STEEL, MALLEABLE & GALVANIZED 


. IRON —1390°—1600° F 
or EutecRop Universal alloy for fabricating and repairing parts 
id of any type of steel. Low melting and highest 


16 7 tensile strength. (3 times stronger than silver solder 
or brass.) 


= 





3 FOR STEEL, BRONZE, COPPER 1390°—1600° F 


Widely used for all work on copper alloys and to 
weld these to ferrous metals. Low melting, easy to 
EutecRop apply, high tensile, non-porous. 


18 F-C Also EUTECROD 183 F-C for copper, 
EUTECROD 184 F-C for copper (corrosion) 


FOR OVERLAYING, JOINING CAST IRON, 


STEEL, BRONZE 1000°—1200° F 180-234 Brinell 
4 EurecRop Does everything bronze welding can do and more! 
~P 185 C Tougher, easier to apply and lower bonding. 


Also EUTECROD 1 F-C for very hard wear-resistant 
overlay on steel. EUTECROD 5 F-C for very hard 
wear resistant overlay on tools, dies, efc. 


FOR ALUMINUM SHEET AND TUBING 950°F 


Thizentyn Low melting alloy makes aluminum welding a 

cinch. Smooth joints, perfect color matching, good 

190 F.C corrosion resistance. Extremely fast, easy to apply. 

"" Also EUTECROD 21 F-C for Aluminum shapes, tubes, 


butt joints. EUTECROD 210 F-C for cast Aluminum. 
950°—-1050° F. High tensile, easily applied. 


If it’s welding — ask EUTECTIC! 


— Sieeint DEPT. W4J-8 
The only organization specializing in research and manu- 


fact i i lm 
acture of weld material for all processes and materials. C Please send me_.......................... Ibs. 





of each of the following F-C EutecRods No. 


[] Please send folder on complete line of F-C Rods 


[] Have your local Field Engineer call and demonstrate 





— =e Crtetncton and pioneers of Low Temperature ’ 
WELDING ALLOYS®* NAME....... , 
UST Fis ors tg, 4 «40 WORTH STREET, NEW YORK 13, N. Y. COMPANY 


SP 
™ Ca. 160 Field Engineers in all principal cities of ADDRESS 


the United States and Canada to serve YOU. 





Ltd., Stainless Steel and Alloys Division, 
Montreal, Quebec, Canada, were nomi- 
nated for two-year terms as national trus- 
tees of the Society. 

When elected, Mr. Foley will succeed 
A. L. Boegehold of Detroit, General 
Motors research executive. 


Ltd., Ottawa, Canada, and a director ¢ 
the International Acetylene Association 
concluded by saying: 

“For his close cooperation with industry 
and with governments in the drafting ¢ 
technically sound safety regulations for th 
transportation and handling of they 
(acetylene) products, for the prompt ané 
efficient consideration of new problemi 
introduced by new products and new use : 
and for his wise, conscientious, and cop. 
siderate administration of the powers with 
which he is invested, we, as‘ representing 
the acetylene industry, offer our admiring 
tribute of appreciation and thanks, ay 
this medal and citation as 
token.”’ 


“Pi RNAS ae SLORY 1 


AIR REDUCTION APPOINTS 
H. C. WALLACE MANAGER OF 
LOUISVILLE DISTRICT 


H. C. Wallace has been appointed man- 
ager of Air Reduction’s Louisville District, 
according to a recent announcement by 
H. F. Henriques, general sales manager 
Mr. Wallace succeeds R. S. Moore, re- 
cently deceased. 


an enduring 


THE WELDING ENCYCLOPEDIA 


Twelfth edition. Re-edited by T. 8 
Jefferson. Published by McGraw-Hi 
Publishing Co., New York, N.Y., 1947 
Simulated leather, 6 x 9 in., 1024 
Price $6.50. 

For the twelfth time in 26 years Tk 
Welding Encyclopedia has been revised 
It has been the aim of the editor to present 
a thorough, up-to-date treatment of ever 
subject which deals in any way with wel 
ing, cutting or related processes. Ina 
complishing this aim, it has been four 
necessary to replace 300 pages of materia 
of the previous edition to take care of th 
advances that have been made in welding 
during the war. In these changes th 
volume was expanded 48 pages. 

The 1024-page volume, in reality, ’ 
five books in one. The first part, 3! 
pages, is a concise encylopedia of welding 
It is followed by an appendix of 32 page 
which presents many interesting table 
and charts including those dealing wit 
specifications, examples of good and ba 
welds, temperature conversion tables an 
an elaborate electrode comparison chat 
which lists various welding electrodes 
trade names and comparable A.W. S. desig 
nations. Part 3 is a dictionary of 
names. Here are listed all of th 
names applying to the welding industry 


Harry A. Campbell 


RAC ARR RNR: 


of American Railroads, New York, N. Y., 
for ‘‘able administration of regulations for 
efficient and safe packaging and shipment 
of acetylene and related products.’’ The 
medal was presented to Mr. Campbell dur 
ing the opening session of the 47th Annual 
Convention of the International Acetylene 
Association, which was held at the Hotel 
Gibson in Cincinnati, May 20 and 21. 
The Morehead Medal is awarded 
annually by the International Acetylene 
Association to the person or persons who, 
in the judgment of its officers and board 
of directors, have done most to advance 
the industry or the art of producing or 
utilizing calcium carbide or its derivatives, 
the most important of which is the gas, 
acetylene 
The medal was established by John 
Motley Morehead in 1922 in honor of his 
father James Turner Morehead, who was 
responsible for the experiments leading in 
H.C. Wallace 1892, to the discovery of the electric fur- 
nace method of producing calcium carbide. 
Since then the medal has been awarded 


& Seay tre ER Rie 


trade 


Mr. Wallace started with Air Reduction 
in 1929 and spent all 18 years in the Louis- 
ville District. He began as an order clerk 
and served subsequently as salesman, 
assistant sales manager and, in 1944, was 
made assistant manager of the district, a 
position he held until his recent promotion 
He will be responsible for the operations of 
all plants and offices of Air Reduction in 
the Louisville District, which covers the 
states of Kentucky, Tennessee and part of 
Indiana. The company has three plants 
in Louisville and one in Nashville. Mr. 
Wallace’s headquarters will be at the dis- 
trict sales office in Louisville. He is a 
member of the American Welding Society. 


HARRY A. CAMPBELL RECEIVES 
MOREHEAD MEDAL FOR 1946 


The 1946 Morehead Medal has been 
awarded to Harry A. Campbell, Chief In- 
spector, Bureau of Explosives, Association 
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annually to those who have made out- 
standing contributions to the acetylene 
industry 

This year the directors selected a man 
whose activities have long been concerned 
with safety in transportation. Mr. Camp- 
bell, after a short experience in the trans- 
portation field, appointed to the 
Bureau of Explosives in 1909 and has been 
its Chief Inspector since May 1943. Mr. 
Campbell is a consultant of the U. S 
Army, the U. S. Navy, the U. S. Coast 
Guard, Civil Aeronautics Authority, the 
National Board of. Fire Underwriters, the 
Board of Transport Commissioners for 
Canada, and the Interstate Commerce 
Commission. He is a member of many of 
the scientific committees of the various 
organizations and is chairman of the Com- 
mittee on Spontaneous Heating and Ig- 
nition of the National Fire Protective 
Association. He is an honorary member 
of the Institute of Makers of Explosives 

In his speech of presentation at the 
Hotel Gibson on May 21, C. McL. Pitts, 
president of The People’s Gas'Supply Co., 


was 
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The data covered include the tr 
the products to which it applic 
manufacturer. 
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This section is followed! 


a buyers’ manual which is the key t 
sources of many items of useful equipmetl! 


in the welding field 


closes with a 12-page index, which 


gether with the extensive cross 


The encyclop 


refer re 


makes any welding subject easy ' 
Suggestions for additions to 

were also obtained from the inquiri 

information from students, welder 


visors, engineers and others int 
welding and its allied processes 
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sidering these factors, informatio! 


ing metallurgy, metals, underw 
ing, underwater cutting, weld 


it 
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methods and data on the various W 


has been greatly 

There are also included data on 
welding together with the lat 
codes; Boiler welding and boil: 


processes 


xpande 
tructume 
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codes as well as information 0! 


symbols and welding in general 
to design, construction, produ 
maintenance. 
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THE STORY OF ELECTRIC WELDING 


A very interesting and unusual booklet 
of 64 pages on the above subject has been 
produced by the manufacturers of welding 
equipment in England. The booklet is 
designed to stimulate the wider use of the 
welding processes in the engineering in- 
dustry. It is copiously illustrated. 

During the war years, welding was uni- 
versally used in the manufacture of mu- 
nitions, and considerable economies were 
achieved both in material and in produc- 
tion time. The technical efficiency and 
the production capacity of the engineering 
industry in Great Britain will be increased 
when welded fabrication is more widely 
applied in the design of metal products. 

The booklet covers the following topics: 
What Electric Welding Is, Naval Ship- 
building, Merchant Shipbuilding, Road 
Transport, Design of Welded Machinery, 
Sheet Metal, Bombs and Boilers, Struc- 
tural Welding, Special Equipment, Welded 
Repairs, and Development of Welded 
Fabrication. 


METALLIZING 


Both production and maintenance appli- 
cations of metallizing are presented in the 
July 1947 issue of Metco News, published 
by Metallizing Engineering Co., Inc., 
Long Island City, N. Y. Articles describe 
the blasting of grooves into dielectric 
panels, then spraying metal into them to 
furnish electrical circuits; the use of the 
“production metallizing machine’ to put 
stainless steel on a cast-iron chill roll, sav- 
ing time and investment cost; cutting 
maintenance costs by making major re- 
pairs with metallizing during scheduled 
shutdowns; giving the steel hull of a fish- 
ing vessel a sprayed metal coating that has 


Fig. 1—This Continuous Welding Mill, Designed and 
Built by Bell and Gossett, Engineers, Is Adaptable 
for Tanks of Varying Diameter 
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withstood two years’ service from Calli- 
fornia to the Bering Sea. The use of 
metallized zinc for rust resistance in the 
manufacture of freezer cold-plates, and the 
special Metcolizing heat-resistance treat- 
ment of mechanical soot blowers are listed 
Company research articles describe the 
sealing of lead coatings by shot blasting 
and the use of devices like a spring-backed 
tailstock center in a metallizing lathe. 


UNIONMELT WELDING WITH 
CONTINUOUS MILL 


Peak production of light-gage water 
tanks had been reached with hand-weld- 
ing methods at the Bell and Gossett Co. of 
Morton Grove, Ill. Faced with increased 
production schedules, the Engineering 
Department considered automatic welding 
with a continuous mill as a means of in- 
creasing their productive capacity. 

After inspecting several installations 
using this type of fixture, the engineering 
personnel of this company decided that 
none of the current models had all the fea- 
tures deemed necessary for their installa- 
tion. Therefore, they decided to con- 
struct a mill in their own machine shop. 

The resulting mill, shown in Fig. 1, was 
designed with three full-length guides 
which can be adjusted by a centrally lo- 
cated worm for tanks of different diameter. 
Four equispaced roller guides confine ex- 
pansion in the welding zone. 

The tank shells are die formed in three 
steps. This gives greater accuracy than 
rolling. The die-formed shells are then 
fed into the rear of the mill by a helper 
who starts the shell over the mandrel. 
The unwelded seam is split by the knife- 
blade mandrel support, which in turn acts 
as a guide to align the seam properly 
The shells are fed through the mill by a 
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Fig. 2—Roller Bearings Close the Shell as It Passes Under the Welding Head 





series of powered serrated rollers, which 
pass the shell over the mandrel and unde, 
the Unionmelt welding head. Figure } 
shows a shell being welded as it passes 
under the welding head. A spring-loaded 
water-cooled, copper backing shoe is jp. 
corporated in the mandrel directly unde : 
the welding zone 















































This keeps the molte, B# 
weld puddle’ from falling through and ye 
permits 100% penetration of the weld 

The mill now welds the longituding 
seam on 9Q-in. diam., 14-gage water 
softener tanks at 120 in. per min. with 5 
amp.d.c. Production has been increased 
to 180 units per hour so that it has not yet 
been necessary to operate full shifts cor 
tinuously. 

































































DISTORTION CAN BE MINIMIZED 


The problem of distortion in metal, fr 
quently met when building up worn 
faces with arc welding where the amount 
of weld metal to be deposited is large ir 
proportion to the parent metal, can 
minimized if certain precautions are taker 
according to General Electric welding eng 
neers. 

If the surface to be built up is not a 
ready worn smooth, it should be gro 
smooth. Preheating to unlock stress 
helpful, if permissible. Electrod: 
should be small, and the current kept 
the mid-range for that size to prevent 
cessive local heating. 

Beads should be kept thin and shou 
well peened. Only small areas shoul 
covered between peenings. Alter 
layers should be laid at right angi 
Plenty of pressure on the wire brush be 
tween welds will help yield sound meta 
build-up. Adjacent beads should overlay 
about 40% of bead width 
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Machine Mounting— 
Timer above contactor. 


> 
Machine Mounting— 
Contactor behind timer 
(Swing-out panel removed) 


Write tor Complete Details. 
Address Square D Company, 
4041 N. Richards St., Milwaukee 
12, Wisconsin. 
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v ENCLOSURES 


RESISTANCE WELDER CONTROLS 








New Safzout Timers and SYNCRO-BREAK 
Contactors Give You These 4 Important Advantages: 


1 MOUNTING CONVENIENCE—Dimensions are standardized so timers 
and contactors may be mounted together in the four ways illustrated 
Knockout mounting holes in left side and back permit timer installa- 
tion with adjusting dials facing operator. 


2 LOW INSTALLATION COST—Identically-located knockouts permit 
close coupling of enclosures, eliminating need for conduit run between 
contactor and timer. 


3 NEAT APPEARANCE—Choice of mounting arrangements with matched 
units permits convenient installation on any machine. When mounted 
one above the other, the two enclosures will appear as one 


4 OPERATOR SAFETY—Foot switch, pressure switch, no-weld switch 
and timer-control circuits are 110 volts. Safront timer has adjusting 
dials on front of removable swing-out panel, with electrically live 
parts on rear. 


NEMA TYPE 3B and 5B TIMERS have enclosures of identical dimen- 
sions, dual (220/440 volt) primary control transformers, and space for 
24 volt and/or two-stage foot switch control features 


PNEUMATIC TIMER UNITS are now more accurate and 
dependable than ever, using new Square D preci- 
sion snap switch contact mechanisms, ribbed mount- 
ing plates, and fewer moving parts. 


SYNCRO-BREAK CONTACTORS in sizes 1W and 2W 
have enclosures identical in size with the timers 
Synchronizing circuit eliminates arcing to prolong 
life and reduce maintenance. 


A rr em 


Wall Mounting— * 
6-period timer 
above contactor 


+ Wall Mounting— 
4-period timer 
beside contactor 


VISIT US at The Machine Tool Show + Chicago, September 17-26 +» Booth 678 


DETROIT 


SQUARE J) COMPANY 


MILWAUKEE LOS ANGELES 


SQUARE D CANADA, LTD., TORONTO, ONTARIO *« SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 
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VENT FOR RADIANT HEATING SYSTEMS 


Increased popularity of radiant heating 
for all types of buildings throughout the 
country has prompted Homestead Valve 
Manufacturing Co., Inc., Coraopolis, Pa., 
to start production of a unique combina 
tion balancing valve and air vent for such 
installations 

Designed by D. H. Butler, Pittsburgh 
Industrial consultant, and Homestead pro 
duction engineers, the valve is called ‘‘Ra 
liantrol.”’ Its use is expected to reduce 
materially installation cost of radiant 
heating systems because additional piping, 
fittings and welding required for air vents 
are eliminated 

Jasically, the purpose of balancing 
valves in radiant heating systems is to 
regulate water flow to individual coils in 
accordance with the comfort conditions 
required in the area serviced by those 
coils. One valve generally is used for each 
coil. Air vents are specified by most en- 
gineers to insure against air-lock even 
though radiant heating systems operate 
at relatively low temperatures. 

The Radiantrol Valve is somewhat simi 
lar to a butterfly type control valve. It 
can be used with pipe coils buried as deep 
as 8 in. below the concrete surface because 
the hollow brass control stem can be cut 
to appropriate size. The stem extends 
from the valve toa brass floor plate 3°/,s in 
in diameter, marked to indicate open or 
closed position. This traffic plate fits 
flush with the concrete floor and can be 
operated by foot A slightly different 
model also is manufactured for hand oper- 
ation. These are designed to be located in 
a valve pit or off the floor in a cupboard or 
simnilar location. 

The valve disk is built into a wrought- 
iron body, made of a short piece of pipe 
end-beveled to facilitate welding into a 
section of the heating coil. Since the most 
popular sizes of wrought-iron pipe used 
for radiant heating systems are 1 in. and 
1'/, in., according to records of thousands 
of installations, Homestead Valve Co. is 


Fig. 1—Fiber Shipping Container Becomes 
Concrete Pouring Form Which Fits Snugly 
Over Pipe. Even After Concrete Work 
Has Been Completed, Entire Valve Is 
Accessible at All Times 


726 





Fig. 2—Homestead Valve Manufacturing 
Co.'s New Radiantrol Valve, a Combina- 
tion Balancing Valve and Air Vent for 
Radiant Heating Systems, Is Shown Here 
in a Cutaway Sample. Unit Fits Into 
Wrought-Iron Pipe Coils Used for Radiant 
Heating Systems. Brass Floor Plate 
Controls Butterfly Valve in Pipe 


manufacturing ‘‘Radiantrol’’ valves in the 
1'/,-in. size, which is adaptable to both 1 
in. and 1'/,-in. pipe. Additional sizes will 
be added later as the demand warrants 

Venting a radiant heating system with 
this valve is accomplished by removing 
the brass floor plate and hollow stem, and 
turning a small cap screw on top of the 
valve bonnet which is drilled to permit es 
cape of air from the piping system. 

The fiber container in which the valve is 
shipped is so designed that it may be used 
as a concrete pouring form. This elimi- 
nates the additional cost of concrete forms 
Slots can be cut in the container to fit 
snugly over the pipe so that no concrete 
will flow around the valve itself. The 
entire valve is accessible at all times and 
can be easily dismantled and repaired 
even after the concrete work has been 
completed. 

First use of the Radiantrol Valve was in 
a radiant heating system recently in 
stalled at the Union National Bank of 
Pittsburgh, Pa. In this bank, wrought 
iron pipe coils were positioned on an old 
floor and a new floor was installed over 
them. 


HANDBOOK ON NICKEL AND 
HIGH NICKEL ALLOYS 


A compressed handbook and guide 
Nickel and High Nickel Alloys is being dis 
tributed by The International Nickel Co 
Written by Norman E. Woldman, consult 
ing metallurgical engineer and former chief 
metallurgist for Bendix Aviation Corp., it 
originally appeared in the technical press 
and has been made available in convenient 
reprint form. In addition to information 
on nickel, Monel, Inconel and associated 
alloys it also includes material on such 
other alloys as the Hastelloys and Ilium 
Dr. Woldman reports on properties, heat 
and corrosion resistance, as well as on 
modern fabrication and finishing practices 
It will be sent on request to The Inter 
national Nickel Co., Inc., 67 Wall St., 
New York 5, N. Y. 
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WELDED STEEL FRAME 
GIVES NEW CHURCH INTERIOR 
RESEMBLING CATHEDRAL 


Arc-welded construction of the stee! 
framework of the new Mission Baptist 
Tabernacle, Chicago, IIl., first 
church to be built by welding, permits 
clear, unobstructed interior resembling 
cathedral 


Fig. 1—-An All-Welded Steel Frame Is the 
Feature of This Structure—the Mission 
Baptist Tabernacle, Chicago, IIl. 


Fig. 2—Cathedral-like Interior of Missior ero: 
Baptist Tabernacle Provided by Ar Phi: 
Welded Arch Construction tan] 


This unique church is 154 ft. long, 9 I 
wide, with a seating capacity of 280) stru 
was designed by Homer G. Sailor, Chicag Indi 
irchitect, and engineered by C. A. Met 
Engineering Co., also of Chicago. } iW 
wood Erection Co. of Chicago erecte: port 
welded steel frame. The welding 
done by the shielded-are procs 
equipment furnished by The Lincol: 
tric Co., Cleveland, Ohio 

The steel frame was fabricat« 
factory of the Midland Structur 
Co., Cicero, Ill., shipped to the 
joined together by arc welding 


high 


NEW BANNER CATALOG |! 


A pictorial booklet showing 
plete line of welders and braz 
been issued by Banner Product 
N. 29th St., Milwaukee 9, Wi 
in the booklet are illustrations « 
and foot-operated spot and butt 
brazers, portable gun and port 
Range of sizes covers from 
Copies sent on request 





ANNUAL MEETING 


American Welding Society 
and 
National Metal Congress 
and Exposition 
Chicago, Oct. 18-25 
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Which x-ray film gives best 
results for critical examination 


of welds at 1000 kilovolts? : 
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KODAK’s Type M 

























« This manufacturer knows the welded seams of his high-pressure 
tank are sound. 
How does he know? He has seen and studied the internal 
structure of those welds with radiography ... using Kodak 
: Industrial X-ray Film, Type M, withlead foil screens to do the job. 
- Why Type M? ... Because short exposure time was not im- 
portant—and because Type M, with its extra-fine grain and 
highest available contrast, makes possible radiographs that have 
exceptional detail and maximum sensitivity ... both so essential 
in determining the soundness of welds. 
But if short exposure time had been important? . .. Kodak 
l'ype A would have been the choice— because with its fine grain Inspecting radiographs of welds for nonhomogeneities 
and equally high contrast it has considerably increased speed. 
Radiography more than pays its way. To find out what 
1 radiography means to profits, just look around you, at other Other Kodak Industrial X-ray Films 
plants, other welding shops. You'll see how it enables them to Kodak Industrial X-ray Film, Type F . witl 
prove the soundness of their welds quickly and thoroughly . . . calcium tungstate screens—primarily for radiog 
how it guides welders to better technics . . . how it prevents raphy of heavy steel parts. The fastest possibl 
‘astly fa; 33 radiographic procedure. 
costly failures and customer rejections. 
Then—to find out exactly how radiography can do these same mane mmeage oe Type ae era 
‘ he: ‘ 5 , or gamma- and x-ray radiography of heavy ste 
ings for you—consult your local x-ray dealer, or write . . . parts, or of lighter parts at limited voltages 
EASTMAN KODAK COMPANY where high film speed is needed. 
— X-ray Division, Rochester 4, N. Y. 


R . diog ra phy. . . another important function of photography 








WELDED STEEL FRAMEWORK 
OF THE HERMAN PROFESSIONAL 
BUILDING NEARS COMPLETION 


The erection of the steel work of one of 
the tallest buildings ever erected by weld 
ing nears completion. This is the Her 
man Professional Building, one of the 
group of the new Texas Medical Center. 

The building is 14 stories with an addi 
tional first and second penthouse and re- 
quires 1400 tons of structural steel. Eleven 
welders were used and approximately 
$40,000 Ib. of shielded arc electrodes 
manufactured by The Lincoln Electric 
Co., Cleveland, Ohio 

Kenneth Hedrick & 


Lindsley, associate architects, Houston, 


Franzheim and 


Tex., who were responsible for this job 


and erection sequence, state, ‘‘This is one 
of the first buildings of this type erected 
in the South and among the many inter- 


Tashi Ldehad 





Professional Building 


esting factors are the rigidity and solidness 
that are evidenced by the welded job.”’ 

M. F. Moorman, general superintend- 
ent for Linbeck & Dederick Construction 
Co., Houston, Tex., the general contrac- 
tors, in commenting upon the erection 
job, reveals that by employing competent 
welders, the job was erected with as much 
speed as a riveting job, although only one 
derrick was employed. 





Texas Medical Center 


The Consolidated Steel Corporation of 
Texas are fabricators and erectors. The 
job is under the supervision of C. B. Keith, 
superintendent, and E. W. Buck, field 
superintendent for subject company. J. 
F. Bowman is the welding engineer and is 
assisted by Mr. Sullivan who functions as 
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an assistant in charge of laboratory re- 
search 

The Consolidated Steel Corp. has a long 
history of steel erection, fabrication and 
welding throughout Texas and California 


SYMPOSIUM ON TESTING OF PARTS 
AND ASSEMBLIES 


This publication is sponsored jointly by 
A.S.T.M. and the Society for Experi 
mental Stress Analysis 
papers by authorities in their various fields 


The six technical 


are intended to promote a better knowl- 
edge on the correlation of testing and 
serviceability. Following a paper on 
“The Fatigue Strength of Lap Joints in 
Some Magnesium Sheet Alloys,’’ by H. J 
Grover and L. R. Jackson, Battelle Me 
morial Inst., G. H. Found, Dow Chemical 
Co., describes fatigue characteristics of 
magnesium castings. W. T. Bean Jr., 
Continental Aviation and Engineering 
Corp., covers the subject, “‘Endarance— 
A criterion of 
Fatigue Machines” are described by F. B 
Quinlan, General Electric Co., and there is 


Design.’ ‘‘Pneumatic 


an extensive contribution by O. J. Horger, 
Timken Roller Bearing Co,. and C. H 

Lipson, Chrysler Corp., on ‘‘Automotive 
Rear Axles and Means of Improving Their 
Fatigue Resistance The final paper by 
Charles Gadd, N. A. Ochiltree and Andrew 
Zmuda, General Motors Corp., is entitled 
“Stress Concentration and the Fatigue 
Strength of Engine Components.” 
Copies of this 96-page publication, heavy 
paper cover, can be obtained from A.S 

T.M. Headquarters, 1916 Race St., Phila 
delphia 3, Pa., at $1.50 per copy 


INTERNATIONAL CONGRESS FOR 
ENGINEERING EDUCATION 
AT DARMSTADT 


Approved and promoted by the Ameri 
can Military 
national Meeting will be arranged by the 
Technische Hochschule Darmstadt, deal- 
ing with problems of technical education. 
It will take place from 31 July to 9 Aug 
1947. Well-known scientists and engi 
neers from all countries will present papers 


Government, an _ Inter 


ALL-WELDED GRANDSTAND AT 
WICHITA FALLS, TEX. 


Generally acknowledged as the ultimate 
in safeguarding sporting fans from the 
twin perils of fire and collapse, the new all- 
welded grandstand at Wichita Falls, Tex 
(Fig. 1) is attracting wide attention in 
Southwestern baseball circles. 

Made almost entirely of pipe reclaimed 
from abandoned oil lines, the stand was 
erected earlier this year as Wichita Falls 
signaled its return to organized baseball in 
the West Texas-New Mexico League. A 
fire which destroyed the former wooden 
grandstand several years ago had resulted 
in a withdrawal of the team from the Texas 
League. 

Determined to block a recurrence of any 
such calamity, The Wichita Welding and 
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ing of 
Photo, Courtesy Lincoln Ele this h 

Mfg. Co. struck upon the idea of bu blow 
the stand from pipe. Clearly visi new | 





Fig. 2 is the framework of the grandst 


which features 4-in. and 5'/»-in. seam! rig 


pipe as uprights with all bracing, roof weldit 
ports and seat supports fabricate the el; 
4-in drill pipe. 
_ ° ” can W 
The grandstand is 450 ft. long 
maximum height of 28 ft. and proun 
commodate 8000 peopl The has he 
structure was completed in six week sitv. ¢ 


some idea of the scope of the undert 
may be gaged by the fact that the f lhe 
welding crews operating on the jol 


Variot 
2700 lb. of weld metal . 
rade 
WELDEX CATALOG Phe 
forced 

Weldex, Inc., manufacturer of lig 
resistance welders, has issued an two © 
tive and informative 10-page cat 8 Mma 
scribing their complete line of ber flange 


floor models from 1 to 7'/zkva. A 
esting feature is three pages of illust 
of typical applications, including 





unusual examples of projectio 







welding, from wire of 0.004 in units, 
14 gage cold-rolled sheet. Catalog } 
be obtained by writing to W: the al 
Dept. K, 7336 MacDonald A\ 
10, Mich 
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With New Lineoln 


BY HUGH L. GADDIS, VICE PRESIDENT 
TOWMOTOR CORPORATION, CLEVELAND 


NE of many are welding operations in the fabrication 
() of the Towmotor materials-handling truck is the weld- 
ing of the tilt-arm to the stationary column. Formerly we did 
this by D.C. welding, but encountered difficulty with “are 
blow”. To eliminate “are blow,” we recently started using the 


new Lincoln **Fleet- Arc” A.( a Welder. 


Fig. | shows the tilt-arm being welded to the column with 
a 500-amp. “Fleet-Are.” With 


the elimination of “are blow” with A.C. welding, the operator 


welding current supplied by 


can weld in any direction, and does not have to relocate the 
sround clamp. As a result, welding speed on this operation 
has been increased 10%. Also, the welds are of uniform den- 
sity, due to the uniformity of the welding are. 


The columns vary trom 65 to 140 inches in length for the 
various models of trucks. Each member is a 7” mild steel 
channel joined to a UM plate 


made with “Lincolnweld” automatic welding equipment. 


»” thick with continuous fillets 


The base plate is a channel 1714” long and 7” wide, rein- 
forced with a welded-in angle. This base is fillet-welded to the 
two column members. The tie-box at the top of the column 
3%” plate, formed, coped out at corners of the 


%” SAE 4050 carbon plate. 


is made of 


flanges and welded. The tilt arm is 


se dag Closeup of fillets of completed tilt-arm and column 
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Increases Welding Speed 10% 
“Fleet-Are”’ 


| he aDove . . “vr .. . , 
thove is published by LINCOLN ELECTRIC in the interest of progress, Details about the “ Fleet-Arc”’ 
Bulletin 366. Write The Lincoln Electric ( ompany, Dept. 128, Cleveland 1, Ohio. 
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Fig. 1. Welding tilt-arm to stationary column. The “Fleet- 
Arc” A.C, Welder eliminates “are blow.” 


All manual welding on these parts is done with the A.C. ma- 


chine. Lincoln “= leetweld \.( -D.« an elec trode in 


the 


using 


and 4%” diameters. 


) 


\ closeup of a group of completed fillets is shown in Fig. 


These welds are smooth and uniform and require no grinding 


Fig. 3 shows the operator adjusting the current control of 
the “Fleet-Arc.” Its continuous operation makes it easy for 


the operator to set the welder for any desired current, 


Fig. 3. The current control of the “Fleet-Arc” Welder 
provides continuous “dial tuning” adjustment. 


1.C. Welder are given in 


WELDED TURBINE CASING 


Undergoing Allis 


258 


shop assembly at 


Chalmers Mfg. Co., is this 7200-hp., 
ft. head, 514 rpm., 


single horizontal all 





welded plate steel spiral casing top inlet 
hydraulic turbine 


Seams of its welded 
joints are of such quality and smoothness 
as to be hardly visible and make the two 
half castings. All 
welded spiral casings for 
largely replacing 
castings as well as field-riveted plate steel 


casings resemble 
fabrication of 


hydraulic turbines is 


sections 


ALL-WELDED CART FOR COLLECTING 
PARKING METER COINS 


When the City of San Diego, Calif., 
decided to switch from the seal method of 
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collecting parking meter coins to the dump 
method, it built its own one-man operated 
carts to replace the heavy four-wheeled 
wagons which required two men to handle 
The man power saved was put to work on 
maintaining the parking meters, which are 
now kept in better condition than ever 
before 

John Seuss, superintendent of the city 
shops, has explained to The Lincoln Elec 
tric Co., Cleveland, Ohio, how he built the 
carts 

he coin tanks were rolled from 18-gage 
rhe 
welded and a circular section was welded 
to the bottom of the tank 
served in the accompanying illustration, 


galvanized iron sheets seam was 


As may be ob 


side of the 
coin tank, using Fleetweld electrode, a 


two handles were welded to the 


was used for the other welds described 
An angle plate, with hole for padlock, wa 
welded at the top of the tank to fit with a 
similar plate on the lid. Extended sid 
plates were welded at the bottom of the 
tank to fit onto a doll on the lower plate of 
the cart 

The lid was made in practically the same 


manner as the tank, except, of course, thi 


inside diameter was just slightly large 
than the outside diameter of the tank 
Arc welding was used to attach two 


handles of '/,-in. round to the top for easy 


removal A hole in the center with tubing 


welded on top accommodates the coin 


funnel and tubing. A_ spring-actuated 
flapper inside the lid is to prevent turning 
the tank upside down for removal of coin 

An angle plate was welded on the top edg« 
for locking the coin tank to the cart and 
another angle plate welded on the side fit 

with the similar plate on the tank for lock 


ing the coin container itself. 





THE WELDING JOURNAL 


Wheels, convenient in size for handli; 


the cart on curbs, are 8-in 
pneumatic tires. 
12 in 


with 


apart. A 1l-in. shaft was 


the single axle and */,.-in. plate was partly 
welded onto the bottom of the axle to su 


port the money tank. The streng 


axle was increased by welding a gu 
to th 


Another plate was welded at 90 
scribed plate as the rest for the ex 


Dolls welded to this plate hoid the tank 


plac 2. 


The handle for the cart was 


l-in. pipe, which was welded to the a 


illustration. A , 
was welded to the handle to form 
to the angle plate on the lid for lox 
tank onto the rig [wo hooks wel 
the top ol the handk 


shown in the 


funnel 

The tanks are 
treasurer's office 
the filled tanks 
The c 


trolled by the 


delivered to 
twice a day for ex 
being replaced b 


ones lections are 


entir 
treasurer in this 


CRANE BOOM 


Smnplified 
road-building machinery has resul 


ind increased prodt 


of electric art 
Road 


greater use 
Gledhill 
Ohio, 


Machinery Co 


lere a folding crane boom 


over-all length of 25 ft. is being 
the 


crane boom of its kind, represent 


It is reported to bk first 

siderable saving in material tl 

simplified design and welded { 
A total of 32 Ib. of electrodes 1 


for the entire welding operat 


close corner work, 5 / 30-10 ele: 
used, while */j.-in 
the remainder of the welding 


electrodes ar 


TUBE DATA BOOK 


The Wallace Tube Co. hay 
compiled an Engineering Dat 
taining data on many properti 
products not heretofore assem 
book. Distribution to purcha 
and engineers will be made on 
request on a company letterh¢ 


AuGUS! 
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Hawthorne Metal Products Co. of Detroit had a con- 
pseerl ‘—) tract to produce reinforced stamped pillars for bus bodies 

’ Their cost was low since they were using spot welding to 
assemble the 13 separate stampings at 5O an hour 





1 PROJECTION 
WELD 


2-SPOTS 

















BUT— after Progressive’s Process Engineering 
Department studied the design and recommended 
a few minor changes in 5 of the stampings—produc- 
tion jumped to 100 per hour—doubling output per 
machine hour and cutting assembly cost in half. 





r 

5 Those simple changes made it possible to assemble 
oT , ‘Ray " 

To each of the five largest stampings to the bus pillars proper 
ss with just one projection welding operation on each part— 
(- five operations instead of 33!! 


That's why it pays to call in Progressive's 
Process Engineering Department. We will 


be glad to work with you, too. 





Producing 50 bus pillars an hour 

’ from these stampings with 59 spot 

welds was good production. Getting 

100 an hour with 5 projection and 
26 spot welds was better. 


iT Here the center bracket is being welded (at eight projections at one 
PAYS) time) with a single shot in a Progressive Press Welder. 
TO WELD 


al CABLE ADDRESS “PROGWELD” e 
yy 


OGRESSIVE elder Se 
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RESISTANCE WELDING EQUIPMENT. 
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CATALOG ON MILD-STEEL 
ARC-WELDING ELECTRODES 


The McKay Co. announces the publica 
tion of its new catalog which presents a 
complete line of shielded-arc electrodes 
for the welding of mild steels and alloy 
steels 


SWIELOLO ARG 
WELDING ELECTRODES 





Clear, concise and up to date, this man 
ual is organized to give complete specifi 
cations, operating characteristics, mechan 
ical properties, applications and other per 
tinent data on all types of McKay Mild 
Steel Electrodes. A Quick-Reference 
Guide makes it easy to find the exact elec 
trode for every fabrication and mainten 
ance welding application. 

A separate section is devoted exclusively 
to the newly developed McKay Pluralloy 
Electrodes for welding hardenable, low- 
alloy, high-tensile steels—and other spe- 
cial-purpose electrodes for welding steels 
which are usually difficult to weld. 

To make this catalog doubly valuable 
to its users, a glossary of welding terms, a 
conversion table, a short résumé of weld 
ing faults and their prevention, and other 
useful information are included. 

For your catalog, write: The McKay 
Co., 303 McKay Bldg., Pittsburgh 22, Pa. 


BRAZING BULLETIN 

Bulletin No. 15, describing Easy-Flo 45, 
a recently announced silver brazing alloy 
with several new and exclusive features, 
has recently been issued by Handy & 
Harman, 82 Fulton St., New York 7, 
he # 

Its lower silver content, lower operating 
temperature and fast spreading ability are 
factors which should interest all manu- 
facturers who join metals. 


PRODUCTION OF GASOLINE TANKS 


One gasoline storage tank 36 in. in di- 
ameter and 68 in. long is turned out every 
2 min. at the Dayton Pump and Manu- 
facturing Co., Dayton, Ohio, thanks to 
automatic arc-welding equipment and an 
ingenious welding fixture. 

Two General Electric WFB welding 
heads are mounted so that both ends of a 
tank can be welded at once. The welding 
heads feed bare or lightly coated elec- 
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trodes, and maintain a constant arc volt 
age by the use of thyratron control panels 
Two operator’s stations are provided, one 
the fixture. 
intercqnnected so that operation can be 
controlled from one or both stations 

After the casing and headers are loaded 
into the fixture, a hydraulic ram presses 
the headers onto the casing to provide a 
tight lap joint. The tank is automatically 
the fixture, the 
mechanism is rotated. 

A pushbutton starts travel and welding 
it the same time. An air cylinder at the 
top of the fixture raises and lowers both 
A limit switch is 
adjusted to stop operations after the weld 
Ground 


on each side of These are 


centered in and entire 


welding heads at once 
is completed connections are 
made through two riding rolls which con 
tact the casing a short distance from the 
This feature reduces 
from magnetic arc blow. 

Longitudinal seams are welded on an 
other fixture, also using a WFB welding 
head 


ares. interference 


SPOTWELD BULLETIN 


Bulletin 100 describes the available fa 
cilities of Spotweld, Inc. 

Of particular importance is the alumi- 
num resistance welding produced by this 
company. 

Requests for this literature should be 
addressed to: Ted P. Cullin, Spotweld, 
Inc., 2401 Meyer Ave., Cleveland 9, Ohio. 





PRECISION OXYACETYLENE TWO- 
STAGE REGULATORS 


The National Welding Equipment Com- 
pany of San Francisco announces new, im- 
proved precision oxyacetylene two-stage 
regulators. In these regulators, for the 
first time by any manufacturer, all ma- 
chined parts, including bodies and caps, are 
turned from solid bar stock. 

These ‘760 SERIES” regulators include 
styles for light welding, heavy welding, 
cutting and heating. They are large-ca- 
pacity and provide for the reduction of 
compressed cylinder gases by two separate 
valve seat and diaphragm assemblies. 
This two-stage reduction method is most 
advantageous in that it offers constant, 
non-fluctuating gas delivery, regardless of 
the decrease in the contents of the gas cyl- 
inder. The scientific design of these regu- 
lators enables them to control and soften 
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the sudden compression of full cylinder 
pressures, avoiding danger of damag: 
operating parts 

The improved and more precise metho 
of producing these regulators makes t! 
capable of more accurate performan 








They will therefore appeal to those wl 
mand higher standards in cutting and v 





ing equipment 

Detailed information on the outsta: 
features and construction of the Nat 
Precision Regulators is contained in a { 


page folder which may be obtair 
writing to the manufacturer, Nat 
Welding Equipment Co., 218 Fr 
Street, San Francisco 5, Calif 


ELECTRODE FOR WELDING LIGHT 
GAUGE METALS 


electrode ‘‘Hobart No 
signed to simplify the welding 
gauge mild steel, has been annou 
Hobart Brothers Co., Troy, Ohio 
Low penetration, ease of handl: 


A new 


steady uniform transfer of metal a 
tribute to make this electrode ext 
for out of position welding on light 5 
sheet metal. It is also recomm: 
welding light sections of mild steel t 





ier ones. 





This electrode is designed for 1 
D.C. straight polarity or A.C. and 
able in '/16, °/64, » and '/s in. diat 
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Buy U.S.Savings Bonds 
REGULARLY 
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This G-E sequence weld timer 
automatically provides ac- 
curate timing of the welding 
> cycle at Bailey Meter Com- 
bs pany, Cleveland. 





GHT 









“1 with G-E ELECTRONIC WELDING CONTROLS 


Bailey Meter Company has in- 
creased its production rate of 
certain meter and automatic con- 
trol parts 400 per cent with a new 
projection welding machine 
equipped with a G-E sequence weld 
timer and ignitron contactor. 
> With spot welding it took 182 
» hours per 100 pieces; now, it takes 
) 44. G-E welding controls are re- 
sponsible for a good share of this 
increase because they provide auto- 
matic and accurate timing of the 
welding cycle. 

This timing eliminates the delay 
and operator error of the manual 
» control on the foot-operated ma- 
chine formerly used. And, it assures 
more consistent welding. 
























































NOW, G-E CONTROLS ARE 
AVAILABLE IN ONE CABINET 


General Electric now offers two 
new, improved lines of welding 
control—synchronous and non- 
synchronous. Each has all its com- 
ponents co-ordinated in one, 
attractive cabinet. Check these 
outstanding features: 

1. Control is factory-assembled, 
ready-to-install. 
2. Easy servicing through large 
side door of cabinet. 
3. Control station always 
faces operator. 

Investigate these and other fea 
tures in Bulletins GEA-4699 and 
GEA-4726. 


GENERAL {4 ELECTRIC 






ADVERTISING 


HAVE YOU SEEN “This Is Resis- 
tance Welding,”’ G.E.’s full-color 
movie? It explains what resistance 
welding is, and where and how it 
has improved production. 

Your nearest G-E office, local 
utility, or resistance welding 
machinery manufacturer represen- 
tative will be glad to arrange a free 
showing for you. 


| gta peal eee ec aes oe 


General Electric Company, Sec. £645-42 
Schenectady 5, New York 


Please send me the following resistonce welding 
contro! bulletins: 


GEA-4699 Synchronous Precision Control for 
Spot and Projection Welding 

GEA-4726 Nonsynchronous Control for Spot 
and Projection Welding 

GEA-4571 The Importance of Control 
GEA-3318B Sequence ond Sequence Weld 
Timers 

GEA-3158D Ignitron Contactors 


oS. 20 8 @ 


Nome a 





Compa ny ee 





Address idieaeapinaiangiinn 





ee 
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NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this Section 


A.-C. INDUSTRIAL ARC WELDERS 


An exceptionally large illuminated cur 
rent-indicating scale is the dominant fea 
ture of a new line of industrial-type a.-c 
transformer welders announced by The 
Hobart Brothers Co., Troy, Ohio The 
scale is uniformly calibrated so that the 
extra large figures are evenly spaced from 
minimum to maximum welding heat set 
it one end and 
The dial is of 


tings, instead of crowded 
wide open at the other 
translucent plastic, illuminated from 
within by a 110-v. lamp mounted in a 
standard base, making it very easy to read 
from a distance in either light or dark lo 
cations This light also acts as a telltale, 
indicating that the transformer is ener 
gized 

These welders are all of the moving-coil 
type (both primary and secondary coils 
when adjustment is made) with no 
By both coils 
moving, the time required to make a given 
change in welding heat is one-third less 


move 
idjustable magnetic paths 


than would be required if one coil remained 
stationary. Since one coil always moves 
downward as the other moves upward, the 
weight of the descending coil helps lift the 
iscending coil, thus compensating for the 
effect of gravity and making the welding 
Adjustment 
is made by means of a con 
venient knob on a pressed steel disk that 


heat adjuster easier to turn. 
of current 


serves as the drip-proof top cover of the 


case 





exceptionally 
high full-load efficiency and an exception 
ally low no-load input 


These welders have in 
All coils are made 
of glass-covered copper strap and all insu 
lation is Class B. The circuit reactance: 
ind the no-load voltage are so balanced as 
to make arc starting prompt and easy for 
iny thickness of metal, without requiring 
special relays for this purpose. Capa 
citors are built in the units for power 
tactor correction 
All connections are inclosed in the case 

power supply cables pass through a knock 
out in the rear of the case to a three-stud 
panel,which is accessible through a door 
that remains closed when the set is in use 
Welding cables pass through two holes in 
the front of the case to a two-stud panel 
which is lighted by the lamp from above 
ind which is also accessible through a door 
that remains closed while the set is in use. 
There art no electrical connections be 
tween the power lines and the welding 
cables. Furthermore, a heavy layer of 
mica between primary and secondary coils 
forever prevents the possibility of line 
voltage carrying across to the welding cir 
cuit, making these units extremely safe 


These welders are offered in 300- and 
500-amp. sizes for operation on singl 
phase, 60-cycle supply current—either 


220/440 volts or 550 volts. They can also 
be furnished for 50 cycles, if desired For 
further information write The Hobart 
Brothers Co., Box 13, Troy, Ohio 


BENCH-TYPE COMBINATION 
SPOT AND PROJECTION WELDER 


The Federal Machine and Welder Co., 
pioneer manufacturers of all types of re 
sistance welding equipment and special 
machinery, announce a new general-pur 
pose air-operated bench-type combination 
spot and projection welder for welding 
mild steel, stainless steel, aluminum, et« 
While the machine follows conventional 
lines, it incorporates several improvements 
over former designs 

The machine is equipped with a special 
Federal low-inertia rubber head with mi 
croswitch firing. The vertically adjustabl 
lower knee is standard, as are the horns and 
water-cooled point holders. The water 
cooled ejector-type point holders insur« 
better service and longer life for the ele« 
trodes. The 30-kva. transformer, con 
tained within the frame, has six steps of 
heat regulation which are easily controlled 
by the tap-switch arrangement shown in 
the accompanying cut. The plug-in type 
foot-operating switch leaves the operator’s 
hands free to handle the material being 
welded. 
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tuated by 


cylinder 


face to the center line of the electrode 

6 in.; from the machine face to the 

of platens 
Further 

John E 

The Federal Machine and Welder (¢ 


irom 


Dana St 












,-in. stroke of the machin 
an air-operate d double-a 
Throat depth from the machi 


, 4*/o in 
information may be obt 
Ponkow Sales Mar 
Warren, 


Ohio 





ACETYLENE GENERATORS 


Che Sight Feed Generator Co. of 


mond, 


Ind., has 


idded to its lin 


series of Visible Supply, '/, x '/1 C 


Acetylene 


Generators Designed 


marily for use in oil field areas, these 


itors are built in three sizes—25, 5 


100 Ib 


The generator shown is a 50AP 1 


on a 
(rubber 


sight feed portable generators 


carbide 
models AP, are U.L 
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capacity. Thes« 
approved 


mar 


mol 
hig 
the 


wit! 


sor 
inte 
phi 


for 





truck. The PR!1 
tired) are now availabl 






















Soft X-Rays at an Intensity of 
2,000,000 ROENTGENS PER MINUTE! 


| ime beryllium window in this new X-ray tube allows the softer com- 
ponents of the continuous X-ray spectrum to be transmitted and thus 
made available for use outside the tube. These softer components, being 
more readily absorbed by any material to be treated, develop a much 
higher concentration of ionization in such material. This fact accounts for 
the amazing intensity of 2,000,000 roentgens per minute obtainable 
with this tube. The beryllium window is also of relatively large size, 
making it possible to treat materials in appreciable quantity. 

Researches into the effects of ionizing radiation on materials of all 
sorts can be greatly facilitated by means of this new source of high- 
intensity soft X-rays. Many interesting experiments in bactericidal and 
photochemical effects and chemical analysis have already been per- 
formed, indicating only a few of the remarkable possibilities presented 
by the availability of radiation of such intensity. 

For complete details of this new tube, write Machlett Laboratories, 


Incorporated, Springdale, Connecticut. 
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Wave lengths and intensities of X-rays generated at 50 kv, 
transmitted through window of A, aluminum; B, pyrex 
glass; C, beryllium. 


{ 


APPLIES TO INDUSTRIAL USES ITS 
4 YEARS OF ELECTRON TUBE EXPERIENCE 
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Complete information on the new AP 
generators and the PRT trucks is now 
available. 


DOUBLE-ACTING HYDRAULIC 
WELDING GUN AND BOOSTER 


A new basic design has been introduced 
in a double-acting, hydraulically operated 
welding gun and booster by the Dalhart 
Engineering & Manufacturing Co., 14287 
E. Jefferson, Detroit 15, Mich. The gun 
and booster are to be identified by the 
trade name ‘‘Dalhart.’’ 

Advantages of a completely hydrauli- 
cally operated (no springs) welding gun 
and booster are: 
























































































1. Strong uniform welds because point 
pressure (hydraulically actuated) 
is uniform. 

2. Uniform hydraulic pressure elimi- 
nates destructive burning and 
pitting at point of weld by reduc- 
ing arcing to a minimum. 

3. Life of welding points has been 
greatly increased. Because of 
the elimination of burning and 
sticking of points to metal. 

4. Mechanical speed of ‘‘Dalhart’’ Gun 
is limited only by the maximum 
speed with which a solenoid air 
valve can be operated. 

5. Small cylinders and high fluid pres- 
sures combine to make practical a 
custom-built welding gun of light 
weight and compact design that 
can be adapted to a wide variety 
of applications. 


AIRCRAFT WELDING ELECTRODE 


The new and improved Wilson No. 524 
all-position electrode was developed pri- 
marily for use by the aircraft industry in 
welding assemblies such as landing gear, 
engine mounts and other vital parts where 
great strength gained by heat treating 
after welding is desired. 
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The improved Wilson No. 524 electrode 
has an important advantage over its 
predecessor in that the necessity for pre- 
heating is minimized when welding high- 
strength chrome-moly aircraft steels. 
Weld deposits made with this electrode are 
not susceptible to cracking, even when pre- 
heating is not employed, since the weld 
metal is more ductile. Tensile strengths 
up to approximately 150,000 psi. can be 
obtained when the deposited metal is 
heated to 1600° F., quenched in oil and 
drawn at 600° F. for one hour. Though 
primarily designed for the aircraft indus- 
try, this electrode can also be used on alloy 
steels where high-tensile strengths are re- 
quired. 

The Wilson No. 524 electrode, immedi- 
ately available in 5/g-, 3/g-, 1/s- and 5/30- 
in. diameters, is recommended for opera 
tion on direct current, straight polarity or 
on alternating current. For best results 
the medium to long arc is suggested. 

Further information on the new im 
proved Wilson No. 524 electrode can be 
obtained by writing directly to Wilson 
Welder and Metals Co., Inc., 60 East 42nd 
St., New York 17, N. Y. 


ARC TORCH 


Many welding and brazing operations 
for which a very soft flame is the most suit- 
able source of heat, can now be done by 
the double-carbon arc process, using the 
new Phillips arc torch which has been an- 
nounced by C. E. Phillips & Co., Detroit. 

Current conducting members of the 
Phillips arc torch are two concentric metal 
tubes, one sliding easily within the other 
and insulated by a fiber sleeve, thus auto- 
matically maintaining alignment for all 
adjustments of arc gap width. A control 
button is located in the fiber handle so that 
it is directly below the thumb when the 
torch is held naturally in the hand. 
Weight is distributed to give good balance 
and maximum ease of operation. Full 





control is thereby maintained without 
strain or discomfort. The torch can be 
used with all types of arc-welding ma- 
chines, a. c. or d. c., and is furnished with 
both bayonet type and lug type terminal 
connectors. It will accommodate carbon 
electrodes from !/, to */s in. diameter with- 
out changing holders or using adapters. 
When connected to the arc welder, a 
slight pressure on the control button closes 
the circuit, then by releasing the pressure 
the arc is established, producing a soft, 
quiet, hot flame. The electrode holders 
extend far enough from the head so that 
even when carbons are nearly consumed, 
the arc gap is at least 4 in. from the head. 
This has been found to be a safe distance 
to prevent overheating of the head. Rate 
of heating of the work is controlled by 
holding the arc close to the work or draw- 
ing it away slightly. The arc gap can be 
held at constant length by a light pressure 
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on the control button, as the carbons 
consumed. This ease of control makes th 
are torch suitable for brazing thin sh 
metal, including aluminum, for many 
types of brazing and nonferrous metal 
welding, for numerous hard-facing appli 
cations, and also for preheating, spot 
hardening and spot annealing. An illu 
trated bulletin containing complete 
scription, set-up instructions, operati 
instructions for different metals, pric« 
formation and parts price list is availab] 


PORTABLE WELDER 


A new portable gas-driven ‘‘d.-« 
welder weighing a fraction as much as co 
ventional models now on the market is 
being mass-produced by the Hollup Cor; 
a division of National Cylinder Gas Co 












Secause of its light weight—315 | 
and compact construction, the ‘Sure 
is portable on the job as well as to th« 
The welder, which is 32 in. long, 2 
wide and stands 28 in. high (wit 
wheels), has undergone extensive 
tests. It fits easily into the back 
‘“‘Jeep,”’ station wagon or even thi 
compartment of some cars, and < 
lifted by two men. On the job it 
portable that it can be easily tra 
cross-country for welding jobs in | 
areas where power lines are not a‘ 
or hoisted to the top level of a building | 
construction for roofing, decking or 
structural work. 

Light weight is achieved through ' 
an aluminum housing and aluminum all 
in engine parts wherever practical 
generator and engine are directly 
solidly connected, forming a singl 
pact unit. 

The generator is a four-pole, self-es 
type with interpoles. The welder is! 
at 150 amp. at 30 v. on 50% duty c} 
It has a four-cycle, two-cylinder, op] 
design motor of the same type whic! 
been successfully employed in port 
power plants throughout the worl 
years. It has an air-cooled, turbine ty 
fan for cooling purposes. Th 
cylinder design simplifies distribu 
the cooling air and results in smoother t 
ning balance and freedom from vibt 
This makes possible a shorter, 
crankshaft. 

Electrodes up to and including 
and certain types of */:. in. may |! 
with the welder. 

Descriptive literature available b) 
ing the National Cylinder Gas \ 
W. Wacker Drive, Chicago, Ill 


; 
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* NICKEL-CLAD .. 
* STAINLESS-CLAD .. 
* INCONEL-CLAD.. 

* MONEL-CLAD STEELS 


sTEET 


Fabrication of a Lukens Clad Steel offers no formity of thickness is of prime importance 


unusual problems—for very good reasons: in maintaining the quality of your work. 


Permanent Bond—The Lukens method of Lower Cost Fabrication—Experience has 


manufacture assures a permanent bond be- 
tween cladding metal and steel backing. 
You use ordinary commercial methods for 





bending, shearing, forming and the like 
the cladding metal stays bonded. Numer- 
ous tests show the bond strength to exceed 
that of the steel itself. 

Uniform Cladding— Thickness of the clad- 
ding is carefully predetermined— Lukens 
precision methods maintain that thickness 
uniformly across the entire width of the 
plate. In fabrication by welding, this uni- 


proved that the widest plate you can use 
results in the greatest economy. Lukens 
Clad Steels are made in plates up to 178” 
wide, or from 34,” to over 3” thick. You 
can get heads in all sizes and styles to 
over 18’ in diameter. 

Information on Lukens Stainless-Clad 
Steels is contained in Bulletin 338; on 
Nickel-Clad, Inconel-Clad and Monel-Clad 
Steels, in Bulletin 255. Write for copies 
today. Lukens Steel Co., 407 Lukens 
Building, Coatesville, Pa. 





LUKENS 


Nickel-Clad Stainless-Clad 


UCU eee ms §=SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 


STEELS 
* 
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TWIN-CARBON TORCH USEFUL 
FOR WELDING FINE WIRES 


In welding fine wires, such as in forming 
thermocouples, a 20- or 30-amp. d.-c. arc 
between two carbons is easier and faster 
than oxyacetylene or atomic-hydrogen 
welding, according to General Electric 
welding engineers 

It heats the 
wires too much, and the wires do not fuse 
readily 


Gas welding is too slow 


Atomic-hydrogen welding is fast, 
but not quite as easy to use as the twin 
carbons 1n air 

With carbons, there is no burning gas 
envelope to heat the wires and burn the 
hands, and the visibility is better. Al 
though not as hot as the atomic-hydrogen 
irc, it gives plenty of heat and permits 
making a neat joint quickly 


WELDERS FOR HELIARC WELDING 


The Miller Electric Manufacturing Co. 
of Appleton, Wis., announces a new series 
of a.-c. welders especially designed for 
’* welding. The ‘Heliarc’”’ proc- 
ess requires an a.-c. welder of heavier con- 
struction than the metallic arc process. 
Miller a.-c. welders for ‘‘Heliarc’’ torches 
are designed and engineered to meet these 
demands. These units incorporate ad- 
justable high-frequency current and high- 
duty cycle ratings. 


‘Heliarc’ 









The high-frequency unit which is built 
into this welder is equipped with a variable 
control, enabling the operator to change, 
or vary, the voltage of the high-frequency 
circuit for any application. 

This process has made possible the weld 
ing of aluminum without flux. It also has 
many advantages in the welding of mag 
nesium, stainless steel, high-carbon steels, 
high-alloy steels, brass, Everdur, Monel 
and copper. 

Complete information on Miller a.-c 
welders for ‘‘Heliarc’’ welding is now avail 
ible in catalog form 


* The term “Heliarc 
Linde Air Products Co 


is a trade-mark of The 
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PHASE-SHIFT HEAT CONTROL FOR 
RESISTANCE WELDING 


A new phase-shift heat control accessory 
for resistance welding machines has been 
announced by the Control Division of the 
General Electric Co. The new heat con 
trol is designed for use with ignitron con 
tactors or nonsynchronous control com 
binations not having the heat control fea 
ture, when the power supply is 230 or 460 
volts 





A stepless range of from 20 to 100% 
(40-100% on 230 v.) RMS current is pro- 
vided by the heat control. It prevents 
high-transient starting currents which can 
result from random starting of the main 
control. 

The control eliminates the need for 
multitap welding transformers or supply 
autotransformers, although a_ welding 
transformer arranged for series-parallel 
primary is recommended for very wide 
heat range. It provides a quick, con- 
venient means for changing heat at any 
time. The dial can be mounted in easy 
reach of the operator, or located elsewhere 
by extending the two-wire control cable 
Maintenance and installation are simpli 
fied by a swing-out hinged panel 

The new heat control panel is enclosed 
in a steel case suitable for wall mounting or 
for mounting atop the nonsynchronous 
control combinations. When it is to be 
mounted inside the user’s enclosure, how 
ever, it can be furnished without the en 
closing case 


NEW MULTIFLAME BRAZING TIPS 


The addition of three new multiflame 
brazing tips to their apparatus line has 
been announced by the Air Reduction 
Sales Co., 60 E. 42nd St., New York 17, 
N.Y 

The tips are recommended for use in 
silver brazing, high-temperature brazing 
ind in the application of hard-facing 
alloys. It is believed that the three new 
Style Nos. 721, 722 and 723 will find wide 
acceptance in the automotive, aviation 
and refrigeration industries. They also 
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have an application in the construction 


field where aluminum and copper is used 

Style 721 is a light, compact, multiflam: 
tip brazed to the end of a short, completely 
flexible copper extension It is availabl 
in sizes 5, 6, Sand 10. 

Style 722, which should be especially 
ipplicable to the refrigeration field, is 
dual tube tip brazed to a flexible copper 
extension. It comes in sizes 5 and 7 
The Style 723 multiflame brazing ti 
especially for brazing 
operations where it is advisable for the 
operator to be farther away from his work 
The tip itself is identical with the tip end 
of Styles 721 and 722 but should be used 
with a standard 10-in. flexible extension 
tube 


was developed 


All of these tips will operate satis 
factorily with various gas combinations 
oxyacetylene, oxyhydrogen, oxy-city or 
natural gas. The latter two types of gases 
must be under pressure when used for 
brazing 

Airco multiflame tips assure even heat 
ing throughout a joint area, decreased 
operator fatigue and a speed-up of th 
brazing operation when compared wit! 
the results obtained with a standard 
flame tip 

Because of the low velocity of heat 
the large areas covered by the flame, t! 
correct heat pattern is reached vet 
quickly with the multiflame tip, This | 
especially important for heating oper 
tions, particularly on such metal 
aluminum and copper 

For further information on the 
new Airco multiflame tips Style Nos. 72! 
722 and 723, write Air Reduction 
address listed above or the Air 


igl 


office nearest you 


EUREKA FIRE INSULATING BRICK 


A revolutionary brick about ha't 
weight of a standard fire brick 
x 4 x 8 in.) has high degree of insulator 
because of its porosity and lightne rh 
Eureka brick is a mass of trapped air cell 
each one of which is a fortification agaist 
heat conductivity This is proved Dy 
holding the flame of an oxyacetyl 
to a surface of a brick for half an hour and 
then grasping the brick without harm 
within one inch of the surface on which ™ 
flame was played. It is claimed that t 
Eureka brick can easily be saw 
shaped to fit, even with a standard woo 
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b LIGHT IN WEIGHT (15 oz.) 


COOL IN OPERATION 


COMPLETELY INSULATED for 
ADDITIONAL PROTECTION 


} The NEW MODEL 


Here is the new, ‘1947 model’ of the G-E armor-clad 
lectrode holder, materially improved and redesigned with 
the operator’s point of view in mind. Light in weight, fully 
insulated, and amazingly cool in operation, it is also small, 
mmpact, and easy to use—and so well balanced that operator 
fatigue is materially reduced. 

The gripping insert of the electrode slot is molded of heat 
resistant plastic, steel re-inforced, to assure a tight, durable 
gripping surface. Yet electrodes can be changed by a slight 
twist of the hand. And the “no-waste” slot permits electrodes 
to be melted down to a short stub end without gumming the 
holder with spatter. 


UUme Vilma | ite 
TION assures good electri 
cal contact, resulting in cool 


handle. 


HANDLE is of molded fibre 
for strength, yet light in 
weight and comfortable to 


trode 


PUSH-UP ROD tightens elec- 
in firm 
grip’ by slight twist of the 
grip. hand. Insulated threads do 


. 


Copyright, 1947, General Electric Company 


The head of the holder is encased in a sheath of aluminu: 
armor to protect the insulation. Spatter won’t adhere to thi 
aluminum sheath; the holder stays cleaner—iasts longer 

With all of its advantages, this new General Electric arm: 

clad holder costs no more than many ordinary types. Ord« 
one today (Catalog No. 279X17) and judge for yourself. You: 
G-E Arc-welding Distributor can supply you. 
Most of the complete G-E welding accessory line, including 
helmets and handshields, spatter-resistant compounds, protec- 
tive clothing, and tungsten electrodes, are described in the 
new Accessory Catalog, GEA-2704E. Write for your copy to 
Section 672-80, Apparatus Department, General Electric 
Company, Schenectady 5, N. Y. 


ELECTRODE SLOT holds elec- 
trode firmly at proper 
angle, precludes long, 
wasteful stub ends. 


ALUMINUM SHEATH pro- 
tects insulation, resists 
weld spatter. 


‘‘cushion 


not carry current. 


GENERAL (% ELECTRIC 
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(Class AWS-ASTM 
E6020) 


This stock test, made with stock electrodes—proves again that DH-2 
is America’s outstanding, outperforming electrode in this class. 
DH-2 is a genuine production electrode — so much faster, so much 
better — that it can cut your welding costs to the bone! It's a 
non-premium electrode doing premium work. 


DH-2 can give you better appearing welds because weld metal 
“feathers out” — neat and uniform. And you can use this im- 
proved P&H Electrode on either AC or DC. Excelling at all down- 
hand work, DH-2 provides depth control — for medium or deep 
penetration. 


Put DH-2 to your own Tests! Prove to yourself its savings — its 
faster production. 
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A PaH ELECTRODE 


For Every Welding Requirement 


You can benefit by P&H’s long experience as a 
leading maker and user of arc welding equip- 
ment. There is help for your welding problems in 
this experience — and the broad line of P&H Elec- 
trodes, a few of which are listed here. See P&H 


for all your electrode needs. See your local P&H 
Distributor or write us. 







WELDING 
ELECTRODES 


4551 West National Avenue 


Milwaukee 14, Wisconsin 








DC Welders © AC Welders * Welding Positioners 
Welding Production Control Systems © Electric Hoists 


Hard 


Surfacing 
All Types 


“DH-2" 
AWS 
£6020 


tie liali 233 
All 
Types 





AMERICA’S MOST COMPLETE ARC WELDING SERVICE 





Ac 
WELDERS 
WELDING WELDING PRODUCTION ELECTRIC 
POSITIONERS CONTROL SYSTEMS HOISTS 
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saw; life is about twice that of some cheap 
bricks; ease of handling reduces labor ex 
pense; freight handling cost is about half 
that of standard brick, fuel saved is greater 
than cost of the brick; can be used as a 
bench fire brick for welding purposes as 
well as an outstanding insulating. brick for 
furnaces; immediate deliveries 
brick upon request 


sample 


XENON GAS FILLED RECTIFIER TUBE 


Electrons, Inc., 27 Sussex Ave 
Newark 4, N. J., announce a new Xenon 
gas filled half-wave rectifier tube, EL 6B 





The new tube is for uses that demand 
the reliability of a rare gas-filled tube. 
Rectifiers using this tube may be built for 
d.-c. output up to 440 v.—12.8 amp. single 
phase or 650 v.—19 amp. poly-phase. 


Applications include powering d.-c. mo- 
tors, magnetic devices and other loads re- 
quiring sizable d.-c. power. 





LIGHT TYPE BENCH SPOT WELDERS 


The Eisler Engineering Co., Inc., 
Newark 3, N. J., for the past 26 yr. de- 
signing and building all types of automatic 
resistance welding machines in sizes from 
'/, kva. up to 300 kva. has just issued a 
new Catalog No. 93-W-47 describing the 
specific line of small spot welding machines 
manufactured by the company 

The 36-page catalog covers the whole 
field of spot welding machines and butt 
welders in the range of '/, to 3 kva. 
manually, air or operated by electronic de- 
particularly used in the manu- 
facture of radio tubes, incandescent lamps, 
optical, jewelry, novelties, dental, sheet 
metal and wire work. Pertinent technical 


vices 
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data are given and various welding prob 
lems explained. Featured also are braz 
ing and soldering machines, welding timers 
and contactors, numerous welding tips and 
fixtures, miscellaneous welding accessories, 
and a few characteristic large spot welders 
and transformers the company is manu 
facturing. Pictorial views of the com 
pany’s job welding department show weld 
ing equipment in production 
Copy of catalog free upon request 


NEW ELECTRODES FOR WELDING 
ALLOY STEEL 


The Eutectic Welding Alloys Corp. is 
proud to announce that EutecTrodes 67 
AC and 670 DC have taken their places in 
the famous ‘“‘Low Temperature’ Eutec 
rode Series 

EutecTrodes 67 AC and 670 DC have a 
high-alloy content developed for joining, 
filling, filleting and overlaying all types of 
where high impact 
strength; good heat, corrosion, and wear 
resistance; and high hardness values are 
It can also be used as an over 


steel tensile and 


required 
lay material on cast iron. Many use it as 
a universal steel electrode 

This alloy is especially useful for re- 
building chemical agitator beads, welding 
of stay bolts, salt-water pipe lines, and 
similar parts that are exposed to extensive 
corrosive action 

EutecTrode 67 is available in sizes 

s and in. diameter 


NEW ELECTRODES DEVELOPED 
FOR TOUGH WELDING JOBS 


The Eutectic Welding Alloys Corp. has 
recently announced the development of 
steel 
Temperature’”’ 


electrodes called ‘‘Low 
EutecTrodes 66 AC and 
660 DC, for are welding steel at low base 
metal heat 

These electrodes are flux-coated uni 
versal electrodes for superior welding of all 
types of steel. They produce a smooth, 
high-tensile, crack-resistant weld, and are 
particularly suitable for vertical position 
welding. “For the troublesome job of 
welding low-carbon steel to high-carbon, 
EutecTrode 66 can be successfully used. 
Preheating is unnecessary when using 
EutecTrode 66. 

EutecTrode 66 is available in sizes */;¢, 
*/s2, '/s and */32 in. diameter. 


two new 





AUTOMATIC WELDING 


The Niagara Machine and Tool Works 
announces a new electronic automatic 
welding machine providing faster welding, 
less passes per seam, stronger and better 
quality welds at lower labor cost. 

The electronic control provides variable 
speed of the machine along a track so that 
the length of welding is governed only by 
the track length. Welds perpendicular to 
the track are accomplished by traveling 
the welding head at a variable speed along 
the cantilever beam. Finger tip, push- 
button control quickly brings the power- 
elevated beam to any height 
thereby providing maximum 


position 
speed in 
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changing from ore setup to the m 
whether the job be a long slender numbx 
or a massive frame 










Flexibility and simplicity of operati 


make 


this a one-man machine sincs 


welding adjustments and machine move 


ments are controlled from one centrali 
push-button station 

The progressive advantages of Aut 
matic Welding mechanized for your 
are illustrated in new Bulletin 88, av 
by writing the Niagara Machine a1 
Works, 683 Northland Ave., Buffalo 


LIGHT-GAGE SPOT WELDER 


Weldex, Inc., 
light-gage metal resistance 


Detroit manuf 


nounces the addition of a new hig! 


fully 


automatic, 


air operat d 


cally timed spot-welder series co 


























































































two models: Model 752-P, pre I 
type, model 752-R_ rocker-ar1 ASS 
Rated at 7'/s kva. both model eir n 
designed with a high power-space 
continuous production welding lurnace 
metals up to two thicknesses of 1|4-g . Ely; 
cold-rolled steel or equivalent 
The welders have a built-in transfor: Ordi 
tap changing switch, solenoid air val 
single-acting air cylinder, adjustable au lo the 
operated pilot switch, magnetic cont t nm br 
. . . Vil 
and electronic timer which autom 
roats 
uiled 
\tte 
Here 
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How NI-ROD saved a headache... 


BEFORE: 


Parts of burner assembly 
gas-fired gravity 


( \. Olsen Miv. Co 


AFTER: 


Completed burnet sho 
welded in place by Ni 


smoothness of welds. St 


joined to mouth of cast 





I, ASSEMBLING the burners for 


“Luxaire”’ 
turnaces, the C. A. Olsen Mfg. Co., 
| Elyria, Ohio, 


leir NEW domestic gas 


ran into trouble. 


Ordinary electrodes wouldn't 
lo the job of welding the cast 
ron burner heads to the burnet 
Welds cracked... 


hroats 


parts 


tailed 


\iter experimenting with many 


ferent electrodes, they finally 


liscovered their solution ... in 


\t-Rop.* 

Ni-Rod, they found, united the 
(WO Cast iron parts with strong, 
sound, crack-free welds. 


It also welds cast iron to steel. 


furnace 
Elyria, Ohio 


inlet by 4 tack welds go deg 





for Luxaire 


made by 


wing parts 
Rod Note 
el disc was 
iron throat 


rees apart. 


So, the Olsen Company had no 
trouble in welding the slotted steel 
discs to the cast iron throat inlets 


.in the same operation. 


And, while improving their 
Ni-Rod also brought 


money- and 


product, 
labor-saving advan- 
tages. For example, Ni-Rod goes 
on so smoothly that extra finishing 
operations are unnecessary. The 
whole job is completed in a little 
more than a minute... without 
preheating... using only half an 
\.” electrode. 


Today, the Olsen Company re 


ports that over 25,000 units have 


been welded with Ni-Rod and are 


pug @ ce 
[ 














\-1 service. 


giving 
Find out more about Ni-Rod 

how it can speed youl produc tion 
. Save extra operations... save 

Available in 345”, \%" 


diameters. Order a 


extra Cost. 
ho”, and 6” 
5b. package from your nearest 


distributor listed below. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y 


Re ss P or 





EMBLEM OF SERVICE 






TRADE maRn 





SEND FOR 
INSTRUCTION 
BOOKLET 





Get NI-ROD from: 


WHITEHEAD METAL PRODUCTS 
COMPANY, INC. 

WILLIAMS AND COMPANY 

STEEL SALES CORP. 

HENDRIE & BOLTHOFF MFG. & 
SUPPLY CO. 

PACIFIC METALS COMPANY, LTD. 

J. M. TULL METAL & SUPPLY CO 

COMPANY 


EAGLE METALS CO 

METAL GOODS CORPORATION 
ROBERT W. BARTRAM 

ALLOY METAL SALES, LTD 
WILKINSON COMPANY LTD 
METAL & THERMIT CORPORATION 
HOLLUP CORPORATION 
NATIONAL CYLINDER GAS 








ADVERTISING 








control all phases of the welding cycle and 
assure strong welds of high quality. Ad- 
vanced transformer design coupled with a 
unique method of winding and insulation 
give a long life to the water-cooled trans- 
former. 

Standard equipment on each model in- 
cludes: adjustable air-pressure regulator, 
brass air strainer, pressure gage, movable 
push-button foot switch, water-cooled 
electrode holders and special alloy, water- 
cooled welding tips. Special arms, elec- 
trodes and small platens for light projec- 
tion welding are available as accessories. 
A new 10-page catalog giving complete de- 


tails is available by writing Weldex, Inc., 
Dept. K, 7336 MacDonald Ave., Detroit 
10, Mich. 


SEQUENCE CONTROL 


Acro Welder Manufacturing Co., Mil- 
waukee, Wis., has developed an auxiliary 
stalled on any a.-c. spot welder to convert 
it for aluminum. 

In the middle west, conversion to sheet 
aluminum is being eyed by many manufac- 
turers to help in the present sheet steel 
shortage. The only difficulty is in the high 


original cost of spot-welding equipment 
capable of creating high-strength spots jg 
aluminum sheet. Much of this equipment 
runs to $10,000 and $15,000 per unit. The 
new Acro development 
cluding a new spot welder 
fourth as much. 

An important reason is that Acro is of. 
fering their specially developed sequence 
controls as separate auxiliary equipment 
which can be installed on any a.-c. spot 
welder. Equally important is the simple 
finger-tip control which enables any shop 
operator to switch back to steel or other 
alloy production 


complete, in. 
costs only one. 


ABSTRACTS OF CURRENT WELDING 


2,421,021—Spot-WELDING MACHINE— 

Walter B. Ellwood, inventor, New 

York, N. Y., assignor to Bell Telephone 

Laboratories, Inc. (10 Claims) 

This patent covers an electric spot-weld- 
ing machine wherein there is one fixed 
electrode and a second electrode movable 
with relation to the first. Movement of 
the second electrode is guided by a pair of 
parallelopipedon springs. 


2,421,070—PRESSURE WELDING APPARA- 

TUuS—Roy S. Kerns, inventor, Chicago, 

Ill., assignor to The Linde Air Products 

Co. (9 Claims) 

This patent is directed to butt-welding 
apparatus especially adapted for handling 
long members and positioning two such 
members in abutting relation. A plurality 
of clamping means are carried by a frame 
and are movable as a unit to and from 
clamping position upon an elongated metal 
member. The frame of the apparatus also 
carries means for heating the metal of the 
elongated metal members to welding tem- 
peratures at and adjacent their abutting 
surfaces. 


2,421,095—APPARATUS FOR FILLET ARC 

WELDING—Joseph M. Tyrner, inventer, 

New York, N. Y., assignor to Air Reduc- 

tion Co., Inc. (3 Claims) 

Tyrner’s patented apparatus is adapted 
to make fillet welds along a work corner 
and it includes a guide which is down- 
wardly inclined and also inclined with re- 
spect to the vertical wall of the work cor- 
ner, which guide is adjustable to vary its 
position in any desired manner. A car- 
riage is movable downwardly along the 
guide and supports a welding electrode 
that depends therefrom to make contact at 
its lower end with the work corner. The 
guide is so positioned that it keeps the tip 
of the electrode in contact with the work as 
the electrode is consumed and also induces 
the electrode tip to follow the work corner, 
even though being unguided except by the 
work corner itself. 


744 


PATENTS 


Prepared by V. L. Oldham 


Printed copies of patents may be obtained for 25¢ from 
the Commissioner of patents, Washington 25, C. 


2,421,184—-APPARATUS FOR’ ELECTRIC 

WELDING oF Stups—Albert M. Candy, 

inventor, La Grange, Ill., assignor to 

Hollup Corp. (1 Claim) 

This stud-welding apparatus has an 
adapter for detachably holding a stud and 
pressing it against the part to which it is 
to be welded. A flat-ended ferrule is 
adapted to be positioned against the work 
by a sleeve through which the stud may 
move, and a spring is carried by the 
adapter and engages the outer end of the 
sleeve for pressing the sleeve against the 
ferrule as the adapter presses the stud to- 
ward the ferrule and the work piece. 


2,421,469—Exuaust Hoop FoR WELDING 

MacuHInes—Donald L. Smith, inventor, 

Dunellen, N. J., assignor to Air Reduc- 

tion Co., Inc. (5 Claims) 

Smith’s exhaust hood relates to a seam- 
welding machine for welding metal barrels, 
tubes or the like and it includes a support 
for the barrels or the like. It also includes 
two sets of mill rolls, one for engaging the 
inner surface of the article to be welded 
and the other roll being adapted to engage 
the outer surface of the article to be 
welded. A torch is located between the 
sets of rolls for directing heating flames 
upon the barrel seam edges, and a special 
exhaust mechanism is provided for draw- 
ing off the products of combustion result- 
ing from the heating operation. 


2,421,594—Arc WELDING ELECTRODE— 

Robert Henry Farmer Boot, inventor, 

London, England, assignor to Under 

Water Welders & Repairers Ltd., 

London, England. (3 Claims) 

The patented electrode has a steel core 
covered with flux over which a continuous 
outer skin of a tough solid polymer selected 
from the class consisting of vinyl and sub- 
stituted vinyl compounds is provided. 


2,421,649—MeETHOD OF WELDING OR CuT- 
TING METAL BY HYDROGEN-FLUORINE 
FLAME—Homer F. Priest, New York, 
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and Aristid V. Grosse, Bronxville, N.Y 
inventors and assignors to the United 
States of America, as represented by th 
Director of the Office of Scientific Re 
search and Development. (10 Claims 
This welding or cutting method com 
prises heating a metal with a flame formed 
by the combustion of hydrogen and fluo 
rine under pressure, wherein the fluorines 
under greater pressure than the hydrogea 


2,421,723—WELDING ELECTRODE HOLDER 

Donald Trentham Smout and Donald 

Dupree Smout, inventors, Darlington, 

tngland. (11 Claims) 

In this patent an electrode holder for ar 
welding is provided and it includes a palit 
of metallic tubular members having ele 
trode-gripping contacts fastened to corte 
sponding ends thereof and with one sup 
port piece fastened to each tubular mem 
ber. An insulating guard member 8 
fastened to one of such support pieces, and 
insulating tubes are positioned over te 
metallic tubular members and extend up 
at least the guard member. 


2,421,827—APPARATUS FOR REpPRODUC 
ING SHapes—Carl N. Boyd, invents 
Hollydale, Calif. 3 Claims 
This patent covers a tracer Lead i 
pantographic apparatus adapted to follot 
the contour of a guide groove in a temple! 


2,422,251—SroracE oF ACETYLENE” 

Maurice O’Brian, St. Louis, Mo - 

Edward R. Biggins, Indianapolis, 1% 

inventors and assignors to The Lind 

Air Products Co. (9 Claims 

A special filler mass in a container 
in the storage of acetylene is lisclosed @ 
this patent. 


4 
used 


2,422,305—METHOD OF PROGRESSIVE 
WELDING AXIALLY MOVING TUBING” 
Walter Kopec, inventor, Clevelaat 
Ohio, assignor to Republi Steel 
(1 Claim) 


aucust 















//2 REID- AVERY COMPANY 


INCORPORATED 
DUNDALK © BALTIMORE 22.* MARYLAND 


SINCE 1919 PRODUCERS OF ARC WELDING ELECTRODES AND WELDING RODS 


ADVERTISING 












This patent is directed to the feature of 
positioning an obstruction in a tubular 
blank a short distance in advance of thé 
point of welding so as to substantially com- 
pletely fill the blank and then sufficient 
hydrogen gas is delivered into the blank 
between the obstruction and the point of 
welding to result in flow of the gas out of 
the blank between the unwelded edges 
thereof and also lengthwise of the blank 
adjacent the weld point. 


2,422,385—ELectropE HoLtperR—Alf E. 
Anderson, inventor, Milton, Mass 5 
Claims) 

Anderson’s holder has an elongated tu- 
bular metallic cap member having at least 
two hubs extended angularly from the 
upper end thereof and having spaced and 
aligned openings for receiving an electrode 
in at least two angular positions, and a 
clamping rod extends into the cap member 
to cooperate with same to clamp the ele« 
trode in any selected angular position 


2,422,489--WELDING ELECTRODE—-Theo 
dore E. Kihlgren, Scotch Plains, and 
Charles E. Lacy, Westfield, N. J., in 
ventors and assignors to The Inter 
national Nickel Co., Inc. (5 Claims) 
An electric arc-welding electrode 
adapted for forming weld deposits sub 
stantially devoid of hot cracks is disclosed 
in this patent and it comprises a core wire 
containing at least 75% nickel, 10% chro- 
mium, and minor portions of silicon. The 
electrode also contains columbium in such 
quantities that the columbium in the weld 
deposit will be at least four and one half 
times the silicon content in the deposit. 


2,422,756-—-ELEctRIC RESISTANCE WELD- 
ING—John Struk and Robert W. Good, 
Brooklyn, N. Y., inventors and assignors 
to Murray Manufacturing Corp. (3 
Claims) 
This patent is directed to electric resist- 
ance welding in which two pieces of metal 


List of New Members 


BOSTON 


Towne, Allerton (B), Nelson Sales Corp., 
150 Causeway St., Boston 14, Mass 


CHICAGO 


Allen, Randy (C), A. O. Smith Corp., 
310 S. Michigan Ave., Chicago 4, III 


CINCINNATI 


Bowersock, Henry U. (C), The Cincinnati 
Ventilating Co., 302 Madison Ave., 
Covington, Ky. 

Dameron, Richard E. (C), 3434 Bishop 
St., Cincinnati 20, Ohio 

Nash, Harry C. E. (C), Modern Sheet 

Metal Works, 1926-8 Harrison Ave., 

Cincinnati 14, Ohio. 
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are welded together with the formation of a 
burr and a fluid jet is positioned in the 
apparatus to direct fluid along the weld, 
and a source of oxidizing fluid is connected 
to the jet. A valve is provided to control 
flow of the fluid through the jet, and it is 
opened as the weld is effected to permit 
the oxidizing fluid to discharge from the 
jet along the weld to burn off the weld 
burr 


2,422,811—Arc WELDING APPARATUS 

Joseph M. Tyrner, inventor, New York, 

N. Y., assignor to Air Reduction Co., 

Inc. (10 Claims) 

This arc-welding apparatus positions an 
electrode for movement along a seam to be 
welded and it has means for adjusting the 
lateral inclination of the electrode with 
relation to the weld, which means tilt the 
electrode laterally about its tip as a center 
2,422,812—-WELDER HANDLE—Lester W 

Wachter and Arthur Kimber, Streator, 

Ill., inventors and assignors to Anthony 

Co 16 Claims) 


A special welder handle is provided with 
a fixed and a movable jaw and a piston and 
cylinder assembly for moving the movable 
jaw 


2,422,829—Mat WELDING DEVICE 

Joseph A. Fotie, inventor, Kansas City, 

Mo. (5 Claims) 

Fotie’s apparatus is used to weld a 
plurality of cross wires to longitudinally 
extending wires at their intersections 
Single cross wires are fed transversely of 
the longitudinal wires, and welding elec- 
trodes are positioned above and below the 
longitudinal wires where the cross wires 
are deposited onto the same and are 
adapted to be brought into welding posi- 
tion. A feeding device for advancing the 
welding mat and longitudinal wires subse- 
quent to each welding operation is pro- 
vided, and a driven roll is also furnished 
for receipt of the welded mat from the 
welding apparatus. 


June 1 to June 30, 1947 


CLEVELAND 


Lindimore, C. O. (C), 915 Peerless Ave., 
Akron 2, Ohio. 

Terbeek, George A. (C), Williams & Co., 
Inc., 3700 Perking Ave., Cleveland, 
Ohio 


COLORADO 
Trentham, O. (B), The Linde Air Prods 
Co., 2101 Blake St., Denver 2, Colo. 
DAYTON 
Fecke, Ralph M. (C), 2316 Fauver Ave.,’ 
Dayton 10, Ohio 


Hinton, Clay (C), 1335 Bolander Ave., 
Dayton 8, Ohio. 
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2,422,962— WELDING 
ING—-Franz R 
Larsen, 


ELECTRODE Co 
Hensel and Ear! 
Indianapolis, Ind., invento; 
and assignors to P. R. Mallory & © - 
Inc. (8 Claims : 
In this patent a hollow tubular holder 
provided for a pressure-exerting electro 
and the electrode mounted in the holde- 





has a recess in communication wit! 

holder. An inlet tube extends into ¢| 
recess in the electrode for flow of cooling F% 
fluid thereto, with the terminal wall f 
the inlet tube internally defining a co 
tracting entrance cone and externally 





3 
fining an expanding annular channel wij ‘ 4 
the surface of the electrode recess ; & 
: , 
2,423,058—ELEcTRODE HOLDER 
" - ° . u 
G. Van Dyke, inventor, Detroit, M 3 
. a 
(7 Claims) | 
z 
Van Dyke's electrode holder - 
pivoted male gripping jaw received i # 
. . . . . ? 
inclosing female gripping jaw, wit 4 


opening being provided through th 
of the female part for receiving th: 
trode rod, and spring tension meat 
the jaws toward engagement 


2,423,067—Hans H. Hansen and Cly 

Smith, Warren, Ohio, 

assignors to The Taylor-Winfield (¢ 
15 Claims 


The apparatus covered in this patent 


inventor 


lates to electric resistance-welding appa 
tus having a roller electrode which i 
vided with means for effecting intermitt 
rolling movement thereof with respe 
the work being welded. The electro 
provided with welding current at t 
intermediate the periods of relative 1 
ment between it and the work and mea 
which operate synchronously wit! 
intermittent movement effecting 
for applying welding force to the elect 
during such tinies and remove such [or 
during the rolling movement of the 
trode 





HARTFORD 
Korten, E. C. (B), 239 G 


Wethersfield 9, Conn 
Quinn, John J. (8), Industria! \ 
Co., 1840 Broad St., Hartford, ‘ 


INLAND EMPIRE 
Guyer, Morris W. (B), Calk 


facturing Co., N. 1102 At! 
kane, Wash. 











LEHIGH VALLEY 


Kitchen Elliot R. (B), R. F. D 
burg, Pa 
Thomas, H. W. (C), R 


Pa. 
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“Bring me 


REVERE No. 456 LOW FUMING 


Bronze Welding Rod!”’ 


EVERE is the first to take the 
R “witchcraft’”’ out of welding 
rods. There is no longer any mystery 
about how to get good results in 
welding cast and malleable irons, 
wrought iron, cast and wrought steel 
and cast and wrought bronze. Simply 
use Revere No. 456 Low Fuming 
Bronze Welding Rods. They produce 
strong, sound joints with tensile 
strength of approximately 56,000 to 
67,000 p.s.i. They have the compara- 
tively low melting point of 1600°F., 
which reduces the need for high pre- 
heats and post-heats. And Revere No. 
456 enables you to work in comfort 





REVERE 


because there are no excessive fumes. 

You are always sure of top quality 
with Revere No. 456—the rod that is 
“flame-tested” to meet high perform- 
ance standards. } 

Other Revere Welding Rods are: 
Revere Bronze 380, Manganese 
Bronze, Herculoy, Phosphor Bronzes, 
Brass (Brazing Rod), Silicon Deoxi- 
dized Copper and Electrolytic Copper. 
All come in 100-pound cases or in 
25-pound cartons, net weight, and are 
stocked by Revere Welding Rod Dis- 
tributors in all parts of the country. 
Write for folder giving technical data 
and net prices. 





COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Gam l/l; Detrott, Mich; Neu 


Bedford, Mass.; Rome, N.Y. 
Distributors E vervwhe 





les at esin Principal Cittes, 














LOS ANGELES 


Bryden, John J. (C), 6622 Hood Ave., 
Huntington Park, Calif. 


LOUISVILLE 


Hall, Lyman L. (B), 1336 Roosevelt Ave., 
New Albany, Ind. 


MARYLAND 


Chan, Wellington K. (B), 451 Edgewater 
Apt., Essex, Baltimore 21, Md. 


MICHIANA 


Frontczak, Anthony (C), 110 West St., 
Dowagiac, Mich. : 
Minshall, Carleton (C), R. R. 2, Dowagiac, 

Mich. 


MILWAUKEE 


Drummond, Harry E. (B), Box 107, Rt. 
14, Milwaukee 13, Wis. 

Hansen, Francis W. (C), Simmons Co., 
5511 5th Ave., Kenosha, Wis. 

Lauck, Francis W.(C), A. O. Smith Corp., 
Welding Electrode Lab., Box 584, 
Milwaukee, Wis. 


NEW JERSEY 


Pilia, Frank J. (B), The Linde Air Prods. 
Co., 686 Frelinghuysen Ave., Newark 
5, N. J. 


NEW YORK 


Ressegiue, Robert (C), 1724 Willoughby 
Ave., Brooklyn 27, N.Y. 


NORTHERN N. Y. 


Forgette, Ernest G. (C), 37 Craig St., 
R. D. 2, Watervliet, N. Y. 

Wylie, Robert D. (C), 148 Bartlett Ave., 
Pittsfield, Mass. 


NORTHWEST 


Holland, Eric B. (B), Holland Welding 
Co., 3024 4th Ave. So., Minneapolis 8, 
Minn. 


NORTHWESTERN PA. 


Sasserson, Curtis F. (C), Warren-Kinzua 
Rd., Warren, Pa. 

Schwartz, Robert W. (C), P. O. Box 506, 
Warren, Pa. 


Employment 
Service Bulletin 


POSITION VACANT 


V-212. Personnel needed for the in- 
struction of the theory and practice of 
welding in an aviation technical school in 
Sao Paulo, Brazil under control of the 
Brazilian Air Minister. Training is offered 
in the various technical fields which per- 
tain to aircraft. Knowledge Portuguese 
language desirable, but will receive train- 
ing for three months with pay. Candidate 
must have good background in both theory 
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OKLAHOMA CITY 


Fitch, Carl (C), Air Reduction Sales Co., 
P. O. Box 2457, Stockyard Sta., Okla- 
homa City, Okla. 

Trautman, Ronald J. (C), Air Reduction 
Sales Co., P. O. Box 2457, Stockyards 
Sta., Oklahoma City, Okla. 

Walcott, Ben E. (C), 1145 S. W. 25, 
Oklahoma City, Okla. 


PEORIA 


Kamp, Carl O. (C), Research Caterpillar 
Tractor Co., East Peoria, Ill. 


PHILADELPHIA 


Hine, Edwin W. (C), Proctor & Schwartz, 
Inc., 7th St. & Tabor Rd., Philadelphia, 
Pa. 


PITTSBURGH 


Longstreth, Scott S. (B), Westinghouse 
Electric Corp., Hdqtrs. Mfg. Engrg., 
Metal Joinning 4-A-16, East Pitts- 
burgh, Pa. 


PUGET SOUND 


Haynes, Hanford (B), 85 Horton St., 
Seattle 4, Wash. 


SAN FRANCISCO 


Nunn, Joseph J. (B), Willamette Iron & 
Steel Co., 2860 N. W. Front St., Port- 
land 10, Ore. 


SOUTH TEXAS 


Howard, Henry L. (C), Big Three Welding 
Equip. Co., P. O. 3047, Houston 1, Tex. 

Poteet, C. W. (C), 616 Gresham St., 
Goose Creek, Tex. 

Rash, William C. (C), General Electric 
Welding Sales, 5931 Clinton Dr., Hous- 
ton 10, Tex. 


TOLEDO 


Janson, Gibson (C), Menna Welding Co., 
1102 W. Central Ave., Toledo, Ohio. 
Menna, Henry (C), Menna Welding Co., 
1102 W. Central Ave., Toledo, Ohio. 
Saccucci, Marvin (C), Menna Welding 
Co., 1102 W. Central Ave., Toledo, 

Ohio. 


WICHITA 


Greenfield, C. R. (C), 407 Elder, Wichita, 
Kan. 


and practice of welding with some college 
training desirable. 


SERVICE AVAILABLE 


A-547. Welding Technician, Age 32, 
thoroughly experienced with methods and 
equipment involved in resistance and fu- 
sion welding, brazing and soldering from 
both the production and engineering stand- 
point. Background includes practical 
welding experience, Welding Supervisor 
and Production Methods Engineer with 
aircraft company. Interested in a position 
in which above qualifications can be uti- 
lized. California vicinity desired—others 
given serious consideration. 
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YORK-CENTRAL PA. 


Dawson, Lester K. (C), P. O. Box 4 
Coatesville, Pa. 


NOT IN SECTIONS 


Brockl, Ossian (B), A. Ahlstrom Osakeyh. 
tio, Varkaus, Finland. BOST( 
Director, The (B), G. L. Loos & Co. 
Fabrieken N.V., Hoofdkantoor, Keizers The 
gracht 689, Amsterdam, Holland lected 


Drucker, George Oswald (B), The Jardine the y 
Engrg. Corp., Ltd., 27, The Bund Ul 
Shanghai, China. 


Gage, Andre (C), Electricite de Franc 
3, Rue de Messine, Paris, France t 
Gaymans, L. W. C. (B), Hazenkam e 

Scheweg 28 A, Nijmegen, Holland. age 
Gerretsen, A: L. (B), Javastraat 57 L. F. J 
Nijmegen, Holland. = meetin 
Hansen, Alex (B), Roskildevej 42 the 251 
Copenhagen, Valby, Denmark. the Bo 
Henderson, J. G. (B), Carbide & Carbo: 
Chemicals Corp., 437 MacCorkle Ay 
South Charleston 3, W. Va 


Pp 


Kortman, W. G. (B), 803 S. Glenwo BRIDG 
Blvd., P.O. Box 701, Tyler, Tex ] 

Simonek, Jaroslav (C), Praha 11, Zitna’ . 
Czechoslovakia = < 


Members Derby 
Reclassified | 


During Month of June 


CHICAGO 


Becker, R. Condit (D to C), Internat 
Harvester Co., Mfg. Res. Dept., 522 
S. Western Blvd., Chicago 9, III 


CINCINNATI 


Bergmann, Frank (C to B), Cleves \\ 
ing & Machine Serv., P. O. B : Young, 
Cleves, Ohio. 


PITTSBURGH CHICA 


Waldie, Robert C. (B to A), Will At th 
Co., 901 Penn. Ave., N'S., Pittsburg 7 
Pa. . 


BY-LAW AMENDMEN1 Velding 


The following amendment 
By-Laws was approved by th : 
Directors of the Society at its ! g \ A | 
July 11th relating to the selectio McAtes 
Constitution of the Nominating 
mittee. S direct 

“ARTICLE XII, Section 7, * McDy 
Commilttee—A Nominating ‘ \ 
consisting of seven members. [he ‘ Call; 
mittee shall consist of a ¢ Russel] 
shall be a Past-President ol! ' a . &B rrowe 
and who may or may not be a met 6 and Inc 
the Board of Directors, and + aS el] 
(not members of the Board 0 * B the ung 
a... 


. SECTION ACTIVITIES 


"BY Boston 
= The following chairmen have been se- 
i by the Boston Section to serve for 
dine the year 1947-48: 
und, \feetings and Papers Committee—James 
Donovan. New and Delinquent Members 
ince Committee—P. Edward McKenna. 
rhe special Anniversary Committee, 
4 ed by a Past Chairman of the Section, 


rm L. F. Jackson, is busy making plans for a 

ting to be held in the Fall to observe 

{2p the 25th Anniversary of the formation of 
Boston Section. 


rm™ 
Ave 
BRIDGEPORT 
[he following officers and committee 


1irmen have been elected by the Bridge- 
t Section for the year 1947-48: Chaitr- 
n, |. Skibo, Derby, Conn., Vice-Chair- 
J. P. King, New Haven; Secretary, 
M. P. Bennett, Bridgeport; Treasurer, R. 
Lalli, Bridgeport 
I Commuttee—J. A. Mitchell, 
y Membership Committee—R. G. 
r, Stratford. 


‘HATTANOOGA 


following officers and committee 

n have been elected by the Chat 

oga Section for the year 1947-48: 

n, R. E.. Brooks, Combustion 

gg. Co., Inc.; Vice-Chairman, J. F. 

vee, General Electric Co.; Secretary 

irer, R. W. Baker, Welding Gas 
rote Co 

ram Committee—P. O. Leach, Com 

Engg. Co., Ine. Membership 

y ltee—Bruce Young, Jr., Bruce 


ng, Jr., Parking and Service. 


CHICAGO 


\t the closing meeting of the year, the 

ago Section elected the following of 

ind directors for the 1947-48 

season: Chairman, C. O. Druetzler, Elec- 
tro-Motive Div., General Motors Corp.; 
Vice-Chairman, C. W. Steele, Steele 

vases, Inc.; 2nd Vice-Chairman, W. C. 

earson, Westinghouse Electric Corp.; 

retary Treasurer, T. B. Jefferson, The 

ling Engineer. 

Directors (3 years): A. F. Chouinard, 
‘ational Cylinder Gas Co.: W. F. John- 
Johnson Welding Equipment Co.; 
\. A. Knocke, Weld Craft, Inc.; F. E. 
McAtee, Chicago Bridge and Iron Co 
addition to the above, the following 


ee were held over: E. P. Auler, L 
McDor 


iohue and J. A. Gallaher. (2 
c ar I. H. Carlson, Crane Co.; S. S. 
~aiiner, 5S. S. Callner and Assoc.; T. J. 
" . cll, International Harvester; E. J. 
ealron Hartford Steam Boiler Insp. 
i 1 Ins Lo. Tom Murr, Link Belt Co., 
Clected a director for one year to fill 
“ Unexpired term of Henry A. Matis, 
a ms left for missionary work in 
cust 


CINCINNATI 


The annual election of officers of the 
Cincinnati Section was held on May 27th. 
The following officers were elected for the 
coming year: Chairman, W. W. Pahner; 
1st Vice-Chairman, J. N. Black; 2nd Vice- 
Chairman, John Kelley; Secretary-Treas 
urer, R. F. Martin. 

Executive Committee—W. W 
Chairman; Carl Osterland; 
man; E. Foote 


Petry, 
Julius Berg 


DETROIT 


The following officers and executive 
committee were appointed by the Detroit 
Section for 1947-48: Chairman, A. J. Last, 
Welding Sales and Engg. Co.; Vic 
Chairman, J. R. Stitt, R. C. Mahon Co 
Second Vice-Chairman, Tom Crawford, 
Consulting Engineer; Secretary-Treasurer, 
E. B. Brown, American Brass Co.; A 
sistant Secretary, Keith Sheren, Swift 
Electric Welder Co 

Executive Committee—H. J]. Albert, I 
M. Benkert, Arnold Braun, G. V. Davies 
Leo Eckerman, John D. Gordon, Hazel M 
Hakalo, J. M. Johnston, A. E. Lindsey, 
W. N. Moore, G. S. Nelson, Jack Ogden, 
C. E. Phillips, John Randall, Harold R 
Sparks, Neil Wheeler 


LEHIGH VALLEY 


The following officers and committee 
chairmen have been elected by the Lehigh 
Valley Section for 1947-48: Chairman, Dr. 
Gilbert E. Doan, 
Vice-Chairman, C. L. 
Structural Steel Co.; 
Julius Naab, Ingersoll-Rand Co 

Program Committee—C. L 
Membership Committee—L. A. 
Commercial Gas Corp. 


Lehigh University 
Kreidler, Lehigh 


Secretary-Treasurer, 


Kreidler. 


Davis, 


LONG BEACH 


The May 18th dinner meeting of the 
Long Beach, Calif., Section was held at 
the Sarong. R. R. Kilgore, Welding En- 
gineer, presented a very interesting talk 
on “Design for Welding.”’ 


LOS ANGELES 


The Los Angeles Section has elected the 
following incoming officers for 1947-48: 
Chairman, Al Fenlason, Consolidated 
Steel Co.; Vice-Chairman, E. O. Williams, 
Victor Equipment Co.; Secretary-Treas- 
urer—Charles Johnston, Victor Equip- 
ment Co. 

Executive.Committee—Cliff Fallon, Clint 
Swift and C. H. Schweitzer. Other mem- 
bers of the Executive Committee are Hugo 
Hiemke, Charles Smith and Herm Hoth. 

Installation of officers was held on June 
19th. This was also an “Old Timers 
Night.”’ At this time the Section honored 
all previous officers. President Delhi gave 
a talk on the aims and objects of the 
A.W.S. and progress to date. P. D. Mc- 
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Elfish, former Vice-President, gave a talk 
on the Los Angeles Section and its ac 
complishments since its inception 


NEW JERSEY 


The following officers and executiv: 
committee were appointed by the New 
Jersey Section for 1947-48: Chairman, R 
T. Pursell, L.O. Koven & Bro. Co J 
Chairman, W. B. Bunn, The M. W. Kel 
logg Co * Secretary T? urer, P. M. Mat 
tern, Wilson Welder & Metals Cx 

Executive Committee—E. W. Bra On 
ville T. Barnett, R. Chelborg, Walter ] 
Guinon, Arthur W. Steinberger, R. M 
Wilson, Allen B. Kime, J. E. Gunning, 
J. D. Bluhm, W. F. Scarince 


NEW YORK 

rhe following officers and members-at 
large wert elec ted by the New York ™ 
tion for 1947-48: Chairman, H. R. M 


on, The Linde Air Products Ce 
Chairman, H. W 


Northeutt, Bethlel 


Steel Co Shipbldg Div 2nd |\ e-C} , 

n, E. H. Roper, Air Reduction Sak 
Co Secretary Tre urer, L. | (,ra 
The Linde Air Products Co 
Chairmen, E. B. Stolle, H. O. Klinke, ¢ 
Slottman 

Vember t-large }-vear \ 
L. Mitzenius, G. W. Place, J. L. Cahill, G 
Schneider 2-year term G. L. Baker 
Prof. O. H. Henry, H. W. Lawson, | 
Steeg, Jr.; (l-vear tern E. V. David, 


W. A. Howard, Charles Kandel, 
Wilson 


NORTHERN NEW YORK 


The following officers and committe: 
were appointed for the 1947-48 season by 
the Northern New York Section: Chair 


man, E. N. Boswell, American Locomotive 
Co.; Ist Vice-Chairman, W. L. Immer, 
General Electric Co.; 2nd Vice-Chairman, 


C. M. Rhoades, Jr., General Electric Co 
Secretary-Treasurer, A. G. Craig, General 
Electric Co 

Executive Committee—G. W. Garman, 
H. D. Jacobs, H. O. Westendarp, H. L 
Palmer, H. S. Swan, R. A. Gilbert. Mem 
bership Committee Chairman—Geo. | 
Rogers, General Electric Co Meetin 
and Papers Committee Chairman—H. $ 
Swan, American Locomotive Co 

The annual meeting was held on May 
28th at Callahans Restaurant in Troy 
Members from the Schenectady, Troy 
and Pittsfield areas were present, with 
guests from both the New York and 
Syracuse Sections 

Chairman G. W. Garman reported on 
the activities during the past year and 
thanked the members for their participa 
tion in the program of the Section 

Chairman-elect Boswell announced all 
committee chairmen and committee mem 
bers for next year. The technical activi 
ties group plan on many more meetings sa 
a result of the interest shown in these ac 
tivities this year. 





The highlight of the meeting was the building and their interest in the SocrEety’s was well attended, was preceded 
presentation of the National Electrical activities. 
Manufacturers’ Association award to Rob- 


William H. Rice, Professor of Enginee 
ert 5. Wishart of Rensselaer Polytechnic PUGET SOUND ing Welding of Oklahoma A. and M. Cy 


The following officers were elected by lege was guest speaker, using as his sy 
the Puget Sound Section at its annual ject, — rhe Use of Motion Pictures 
meeting the latter part of May: Chairman, Teaching Arc Welding 

Myron D Stepath; Vice-( hairman, C M WASHINGTON 

NORTHWEST Styer; Secretary-Treasurer, Stanton Rich 


otdeen The final meeting of the season, and th 
The following officers and committee 10th Anniversary Dinner of the Sectig 
chalenen. inne. tenn eaniieal te is SAN FRANCISCO was held at the Hotel 2400 on May | 
Northwest Section for 1947-48: Chair Installation of officers, annual meeting . 
man, E. E. Hall, Flour City Welding Co.: and Old Timer Night was held on May come as guests, Miss M. M. Kelly a 
Vide-Chairman, Robt. J. Stoddard, Ameri 26th at the Engineers’ Club. Ted Nelson micas oO. HM, ©. 3. J. Puasa oaeg 
can Hoist & Derrick Co.; Secretary-Treas- spoke on the Recent Development in Pro- A. Geeenberg ; ; 
urer, Lillian K Polzin, Minneapolis duction Stud Welding. A movie on the Asa summary of the first —_ sags » Bi 
Chamber of Commerce Prevention and Control of Distortion in Loomis presented + short history of th 
Program Committee—Robt. J. Stoddard, Arc Welding was also shown. ee from te time of HS SuCeptian) 
American Hoist & Derrick Co. Member- date, which was both interesting and ¢ 
ship Committee—H. R. Toll, H. R. Tol) SOUTH TEXAS se | 
Co. Public uly Committee \. L. Sage, Na- Installation of new offices was held at Becghnerw: ~ tee an 
tional Cylinder Gas Co. the June 6th meeting held at Bill Williams Diet ‘Since aoe Gia for 
NEW ORLEANS ‘Chicken House, Houston, Tex. A gen- 1947-48 season, are: Chairman. 
eral discussion on methods that might be P. MeMillan, 
Annual business meeting of the New Or employed to generate more interest on ac- Vice-Chairman, A. Piltch, U.S. Naval Gu 
leans Section was held on June 6th at tivities of the Section took place Factory; Secretary, E. M. MacCutcheo 
Lawrence’s Restaurant. Twocolor, sound The following officers and directors were U. S. Coast Guard; Treasurer, J 
films were shown as follows: ‘‘Making elected: Chairman, Steven R. Demecs, Ritter, Bureau of Ships, U.S Navy 
Pipe,”’ A. O. Smith Corp., and the 1947 Westinghouse Electric Corp.; Vice-Chair Executive Committee—E. L. Akerlev. | 
Sugar Bowl Football Game. man, A E Wisler, Hughes Tool Co.; G. Bissell, C. J. Eiwen, H. L. Ingram, ! 
Election of officers was held as follows: Secretary-Treasurer, W. H. Greer, South- W. Lubbers, G.C Luther, W. E. McK 
Chairman, J. F. Houppert, Avondale Mar western Labs ' zie, C. F. Perry, W. P. Roberts, S 
ine Ways, Inc.; Vice-Chairman, C. O. Directors—(1 year A. E. Wisler, Ed Trainer, R. A. Webster, R.F. Wood 
Stilwell, Gulf Welding Equipment Co.; Bruckmiller, S. C. Hamilton, Roy Brunt, Following these activities, the Sect 
Secretary, Donald Sarrat, Gulf Welding Frank Neal, Jr., E. B. Thompson. (2 
Equipment Co.; Treasurer, R. P. Wilson, years): L. H. Courtright, W. T. Hudson, 
The Linde Air Products Co. Ben Allen, K. E. Luger, G. C. Steffen, 
Program Committee—James W. Cham- Wilburn C. Cox. 
bers, Standard Oil Co. Asst. Program 


V4 
Directors’ meeting and dinner. 


Institute for the outstanding paper on the 
History of Welding 

A movie on Chain Welding concluded 
the program 


~My Neh eR NE PAGE ARS EE 


1947. The Section was pleased to w 


R 
Southern Oxygen (Co 


was treated to an elaborate demonstrat! 
‘Adventures in Electricity,’’ by Dr. P 
lips Thomas, Research Engineer, West 
house Electric Corp. This demonstrat 


SYRACUSE a miniature World’s Fair, is on 


Chairman, J. H. Patterson, Standard Oil should not be missed by any Section 
Co The following officers and directors have The meeting brought to a clos 
PASCAGOULA been elected by the Syracuse Section for the most successful seasons of the Sect 
1947-48: Chairman, J. T. Hotchkiss, 

The Pascagoula Section held its annual Bentley Weldery, Inc.; Vice-Chairman, WESTERN MICHIGAN 
dinner meeting May 14th at the Pasca- H. H. Church, Prosperity Co.; Secretary, The following officers and comm 
goula Country Club. Newly elected of E. L. Smith, The Lincoln Electric Co.; chairmen were elected by the West 
ficers for the 1947-48 season were an- Treasurer, W. L. Burkhardt, Air Reduc Michigan Section for 1947-48: Chairn 
nounced as follows: Chairman, J. A. Furr., tion Sales Co. Everett Mattson, Grand Rapids, Mi 
Ist Vice-Chairman, E. H. Holder; Secre- Directors—(2 years): P. K. Bennett, C Vice-Chairman, John A. Borman, Bat 
tary-Treasurer, Thomas J. Dawson; Ju M. Clark, W. F. Cornell, W. L. Dupree, Creek, Mich.; Secretary-Treasurer 
nior Past-Chairman, Phil L. Ware. L. J. Familo, P. W. James, R. C. Malvin R. Bartter, Grand Rapids 

Members-at-Large—L. G. Webber, Rob- | year): M.R. Ames, E. M. Fisher, H. C Program Committee—John A. Bort 
ert H. Macy, Claud H. Faulkenberry. Keller, J. V. Kielb, H. E. Miller, L. C. 

After the treasurer’s report retiring West. WICHITA 
Chairman Phil L. Ware made a report on TULSA The following officers and 
the activities for the past year and turned chairmen have been elected by t! 
the meeting over to J. A. Furr, chairman Election of officers for the Tulsa Section ita Section: Chairman, J. T. Philliy 
elect. Mr. Furr outlined a brief of the was held as follows: Chairman, Frank O Parts Mfg. Co.: Vice-Chairn 
proposed program and activities for the Johnson, Ocean Accident & Guarantee Browne, B. & G. Mfg. Co 
coming year. Two guests were intro Corp.; Vice-Chairman, J. C. Holmberg, Robert F. Dice, Kansas Gas & El 
duced, J. F. Hoffmeister, Asst. Vice-Presi Tulsa Boiler & Machine Co.; Secretary, Treasurer, G. E. Shiner, The | 
dent, and Earl Hammett, Comptroller, James B. Davis, Tulsa Testing Labs.; Products Co 
Ingalls Shipbuilding Corp. Each of these Treasurer, Cecil Wells, National Tank Co Program Committee—S. G 
gentlemen made a short talk on the values The section held its May meeting on Vembership Committee—J. M 
of the Socrety’s activities toward ship Tuesday, May 2lst. The meeting, which ers, The Lincoln Fiectric Co 


\\ 
\\ 





Now Available! 1946 Round Volume of The Welding Journal containing 
the 12 issues of The Welding Journal for the year from January to and includ- 
ing December. Bound in imitation black leather covers. Limited supply. 
Price to Members $10.00; non-memkers $11.00. Order throuch the Ameri- 
can Welding Society, 33 West 39th Street, New York 18, N.Y. 
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peration 


NON-SYNCHRONOUS 


A-(Right) Top view of 3B Sequence 
Timer partly removed. Unit read- 
ily converted to 24 volt, single or 
two position, or 110 volt two posi- 
tion operation, by plugging acces- 
sory relays into sockets. 


B-(Left) Sequence Timer re- 
moved for inspection while in 
operation condition, with all 
parts exposed for checking. 





Curettonce 1 Clocttoreecs 
RAYTHEON MANUFACTURING COMPANY 
COMMERCIAL PRODUCTS DIVISION 


WALTHAM 54, MASSACHUSETTS 


Industrial and Commercial Electronic Equipment, 
Broadcast Equipment, Tubes and Accessories 


Sales Offices: Atlanta, Boston, Chicago, 
Cleveland, Louisville, New York 


ADVERTISING 


CONTROLS 


For resistance welding operations which do not 
require electronic synchronous-precision tim- 
ing of welding power, it still pays to provide 
accurate electronic control of all mechan- 
ical functions. 


The new line of RAYTHEON Non-Syn- 
chronous Controls has been developed to give 
you just that. Note the many new and exclu 
sive features, then send for detailed informa- 
tion and prices. 


Write for illustrated Technical Bulletin 


SPECIAL FEATURES ASSURE Accuracy, Convenience, 
Long life... 


SEQUENCE-WELD TIMER designed to give full range of 
timing ds specified by NEMA. 


IGNITRON TUBE CONTACTOR using standard tube sizes 


CABINET ONLY 28” high, 21” wide, 10” deep contains 
sequence-weld timer and standard Ignitrons up to 
size C. (Timer and contactor taking size D Ignitrons 
slightly larger.) 


EASILY INTERCHANGEABLE... all styles of timers 
built on common chassis which fits into timing com- 
partment. Permits ready substitution of NEMA 5B 
timer in place of 3B. 


TIMER REMOVABLE without disconnecting, permitting 
ready inspection of components during operation. 


TELEPHONE-TYPE PLUG-IN relays in sequence-weld 
timer are easily removed, simple to check, quickly re- 
placeable. 


QUALITY COMPONENTS, advanced design and simple 
circuiting assure accuracy and long life. 





TENTATIVE PROGRAM 


AMERICAN WELDING SOCIETY 
TWENTY-EIGHTH ANNUAL MEETING 
WEEK OF OCTOBER 19, 1947 


HOTEL SHERMAN, CHICAGO, ILL. 


WELDING AND CUTTING EXHIBITS Weldi: 
AND DEMONSTRATIONS " 


NATIONAL METAL EXPOSITION 
INTERNATIONAL AMPHITHEATRE 


HOURS OF THE EXPOSITION 


lay, Tuesday and Wednesday—October 18 to 22 
12 Noon to 10:30 P.M. 
Thursday and Friday—October 23 and 24 
OO A.M. to 6:00 P.M. 


Admission by special invitation or by A.W.S. registration badge or membership card of 
any participating technical Society. 


TECHNICAL SESSIONS 


All Technical Sessions will positively start on time. 

No Stenotype Reporter—Members desiring to discuss papers are urgently requested t 
prepare discussion in writing in advance of the meeting and to send copies to Headquarter: 
as those preparing written discussion will be given preference at the session. Members and 
guests giving extemporaneous discussion at meeting should forward a written discussion 
as soon as possible after the meeting. 


PRESIDENT’S RECEPTION 
SUNDAY, OCTOBER 19th, 5 to 7 P.M. 
Louis XVI Room, First Floor 


MONDAY, OCTOBER 20th, Morning 
THREE SIMULTANEOUS SESSIONS 


GENERAL PAPERS RAILROAD WELDING AIR CONDITIONING AND 
Ballroom Louis XVI Room REFRIGERATORS 


Directional Welding to Minimize or Flame-Hardening Locomotive Brake Geental Rese 
Eliminate Distortion in Weldments and Spring Rigging Pins and Bush- 
and Control Residual Stresses ings Welding in Assernbly Line Productio! 


by JOSEPH HOLT, Webster Brinkley Co. by B. W. COVELL, Northern Pacific Rail- of Refrigerator Cabinets 


. . way Co. by P. BOWMAN, Seeger Retrig 
Precision Pressure Regulation of Vari- ; 
ous Gases End-Hardening of Rails and Open- High-Speed Automatic Oxyacety'e" 
by J. K. HAMILTON, Air Reduction Hearth Frogs Welding 


by R. W. TORBERT, The Oxweld Railroad by H. O. JONES, Air Reduct 
Welded Fabrication fea Co. nt ee . 


by RAY STITT, R. C. Mahon Co. 
New Devel in Railroad Main- 
Some Aspects of Inspection for Sub- pdr maga Work = _ 
surface Discontinuities by Magnetic by C. A. DALEY, Air Reduction 
Particle Inspection Soros: om sai 
by W. E. THOMAS, Magnaflux Corp. Problems in Resistance Welding Stain- 
less Steel Railway Car Structures 


by J. VAN dEN BEEMT, The Budd Co. 





Monday Evening 


Ballroom 


AWARDS OF PRIZES AND MEDALS 


PRESSURE VESSELS 
Louis XVI Room 


Welding of Locomotive-Type High- 
Pressure Boilers 


sEORGE M. TREFTS, Farrar and 


Carbon Arc Welding of Copper Pres- 
sure Vessels 
HN J. VREELAND, Chase Brass & 


Integral Cast Bosses for Pressure 
Vessels 
DR. H. L. ANTHONY and H. P. SCHANE, 


Development of Butt-Welded Joints 
in Pressure Vessels 


WIN J. BROWN, Union Iron Works 


PIPE WELDING 
Louis XVI Room 
Tandem Electrode High-Speed Sub- 
merged Welding of 30-In. Gas Pipe 
‘HARLES A. BABBITT, Western Pipe & 


Metallurgical Properties of High- 
Strength Seamless Line Pipe 


B. WILDER and J. D. TYSON, 
| Tube Cx 


ADAMS LECTURE 


TUESDAY, OCTOBER 2lst, Morning 
THREE SIMULTANEOUS SESSIONS 


MISCELLANEOUS 
Crystal Room 


Multi-Flame Pressure Welding Proc- 
ess 
by N. H. CUKE, Canadian Liquid Air C 


Ltd. 
Controlled Low-Temperature Stress- 


Relieving of Welded Tanks for Wet 
Seal Gas Holder 

by R. KRAUS, Stacey Br zas Constr 
tion Co. “ 


Composite Alloy Fabrication with the 
Hidden Arc 


by H. E. CABLE, Lincoln Electric Co. 
Semi-Automatic Welding with Stand- 


ard Manual Arc-Welding Equip- 
ment 


by F. W. MYERS, Jr., Watertown Arsenal 


Tuesday Afternoon 


THREE SIMULTANEOUS SESSIONS 


RESEARCH 


Ballroom 


The Use of Small Scale Tests for Pre- 
dicting the Performance of Large 
Welded Structural Members 

by GEORGE G. LUTHER, WELLS E. ELLIS 
and CARL E. HARTBOWER, Naval Re- 


search Laboratory 


The Effect of Titanium and Vanadium 
on the Physical Properties and 
Weldability of High-Tensile Struc- 
tural Steel 

by GEORGE G. LUTHER, DONALD B 
ROACH, and CARL E. HARTBOWER, 


Naval Research Laboratory 


Effects of Section Size on the Static 
Notch Bar Tensile Properties of 
Mild Steel Plate 

by L. J. EBERT, W. F. BROWN, Jr. and 
G. SACHS, Case School of Applied 


Science 


Tuesday Evening 


RESEARCH 


Ballroom 


Determination of Physical Chemical 
Factors in Stress Corrosion Crack- 
ing of Mild Steel 
y H. J. McDONALD and M. G 


NY, 2iilf 


Macro-Etching and Photomacrogra- 
phy of Ferritic and- Austenitic 
Welded Joints in Low-Alloy Steel 

by MILLER and E. G. HOUSTON 

5. : 


Distribution of Strength and Ductility 
in Welded Steel Plate as Revealed 
by the Static Notch Bar Tensile 
Test 

by W. F. BROWN, Jr., L. J. EBERT 


F 
SACHS, Case School 


7. 


Low Temperature Charpy Tests of 
Various Ferritic Weld Deposits 


— TTATAT "™ car wii 
NV. 3B EB NN, ine M. W. Kell ag 


MAINTENANCE WELDING 


Crystal Room 


Building, Repairing and Design of 
Farm Machinery 
by ERNEST J. KOOP, Ernest 


,& I h Shor 


AK 


The Maintenance Welder, Its Equip- 
ment, Supplies, Organization and 
Methods 

by CLEO E. H K, Nok 


Welding and Cutting on the Farm 
by R. N. BLASINGAME 


UNIVERSITY RESEARCH CONFERENCE 


1947 


ANNUAL MEETING PROGRAM 
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WEDNESDAY, OCTOBER 22nd, Morning 


RESISTANCE WELDING 
Louis XVI Room 


Flash Welding of the Structural Alu- 
minum Alloys 


p. CONDIT BECKEK ind Bt erg N 


URRAN Rensselaer Polyte 


filli 


The Metallurgy of Carbon Steel Spot 
Welding (0.01—1.00C) 


r JULIUS HEUSCHKEL, Westingh 


Kesearcn Laboratorie 


Engineering Symposium of Future 
Control of Resistance-Welding Ma- 
chines 


—_ MITLI T.. Wal: IA 
mh. OMIIA, lLaylor-Wintfiela ry 


A Study of Projection Welding 


W. F. HESS and WYLIE J 


RESISTANCE WELDING 
Louis XVI Room 


Fundamentals of Spot Welding of 
Steel Plate 

by W. D’ORVILLE DOTY, ecb J 
CHILDS and W. F. HESS, Rensselaer 
Polytechnic Institute 


The Development and Application of 
Quality Control Techniques to Re- 
sistance Welding preener 


+O. C. FREDERICK, General Electric C 


Shunt Circuit Impedance in Spot 
Welding 


ROBERT BLAIR, Taylor-Winfield C 


ALLOY STEELS 
Louis XVI Room 


Factors Affecting Weldability of Car- 
bon and Alloy Steels 

by C. E. JACKSON, K. H. KOC SPMAN a 
C. M. OFFENHAUER, Union Carbi i & 
Carbon Research Labs 


Submerged Melt Welding of Steels of 
High Hardenability 

by E. A. CLAPP and E. L. FROST, | 
Carbide & Carbon Research Labs. 


Welding and Fabrication of High- 
Temperature Alloys 


by C. G. CHISHOLM, Haynes Stellite C 


Some Factors Controlling the Ductil- 
ity of 25 Cr-20 Ni Weld Deposits 


by O. R. CARPENTER, Babcock & Wilcox 
cs 
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THREE SIMULTANEOUS SESSIONS 


CUTTING 


Ballroom 


Powder Cutting as a Production Tool 
by D. H. FLEMING, Jr., The Linde Air 
Products Co. 


The Theory of Oxyarc Cutting, Pre- 
heating Effect, Functions of Coat- 
ing, Functions of Core, Stack Cut- 
ting, Non-Ferrous ety 
y H. C. CAMPBELL, Arcos Cory 


Flux Cutting yf Steels 
, G. E. BELLEW, Air Reduct 


Oxyacetylene Production Cutting in 
Steel Mills 
by A. H. YOCH 

Reducti 


BEGEROW, A 







TAT } j 
Wednesday Afternoon 


THREE SIMULTANEOUS SESSIONS 


NONFERROUS 


Crystal Room 


Some Unusual Features Encountered 
in the Investigation of Cracked 
Welds in 3515 Magnesium Retorts 

by H. J. NICHOLS, Dept. of Mines and 


Resources, Ottawa, Ontario, Canada 


Arc Welding Copper and Copper-Base 
Alloys 


by F. E. GARRIOTT, Ampco Metal, Inc. 


Static Strength Tests of Fillet Welds 
on Aluminum Alloy 61S-T Plate 
R. L. MOORE, Aluminum C 


P 
America 







THURSDAY, OCTOBER 23rd, M 
THREE SIMULTANEOUS SESSIONS 


MISCELLANEOUS 


Crystal Room 


Design of Arc-Welded Steel and Its 
Relation to Cost, and Motion Pic- 
ture 


by R. H. DAVIES, Lincoln Electric Co. 

High-Speed Technicolor Motion Pic- 
ture of Welding Arc 

by G. E. CLAUSSEN, Reid-Avery C 

High-Speed Heliarc Welding 

by H. E. ROCKEFELLER, The Linde A 
Products Co. 

Stud Welding 

by R. C. SINGLETON, Nelsor 


1 Sales Cory 
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SHIP STRUCTURES RESEARCH 


Crystal Room 


Investigations of Flat Plates and 
Auxiliary Tests 


by H. F. DAVIS, University of Calif 


Investigations of Flat Plates and 
Auxiliary Tests 
by W. M. WILSON, University 


A Study of Internally-Notched Ter 
sile Specimens for Evaluating the 
Toughness of Structural Steel 
‘eo e4 THOMAS and D. F. W 


BU RG, David Tay I M jel Basir 


Physical and Chemical Tests Includ- 
ing Impact Tests on Steels Removed 
from pg pane Ships 


by DR. G. EL GEF 








SHIP STRUCTURES RESEARCH 
Ballroom 


The Work of the Ship Structures 
Committee, 
DY REAR ADMIRAL ox REED 


“hair rrr n Comn ttee | 


Tests of ‘Seslans Besiens of Welded 
Hatch Corners for Ships 
by E. PAUL DeGARM U 


California 


Correlation Investigations of Smal 
Specimens with Wide Plate Tests 
+ MAXWELL GENSAMEKE 
'o, llege 

A Method of Evaluating Transitio: 
from Shear to Cleavage Failure i: 
Ship Plate and Its Correlation with 
Large Scale Plate ——, 

y NOAH A. KAHN and EM 


"BEMB New York N 


lew Y K INGVG 





STRUCTURAL 


Ballroom 


Design and Construction of Weided 
Research Laboratory Building 


by LaMOTTE GROVER 


Shape-Welding by the Submergee 
Melt Process 
by J. A. KRATZ, The Linde 


C 


~ 


Investigation on the Effect of Paint 
on the Quality of Fusion Welds ir 
Structural Steel 


by R. W. BENNETT, R | 
Cc iB. vc YLDRICH. Batte 
Tosettnsl - 
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® Under an Inert-Arc welding 
head, two halves of an alu- 
/ minum beer barrel are auto- 
' matically joined by a smooth, 
circumferential seam in shops 
ud- of the Aluminum Company of 
— America. Absence of flux 
eliminates the necessity for 
| after-weld cleaning—and the 
smooth finish of the Inert-Arc 
weld makes cleansing of emp- 

| tied barrels easier. 


en 


the 










































H | 
ire 
ded 
GStainless steel sinks are 
welded by the Inert-Arc proc- : | 
ox, Yoo Wthaw Sidnaliaetins The Inert-Arc process is by no means 
nal! Company, holider of modem confined to the welding of aluminum or | 
ts sinks, finds that Inert-Arc stainless steel. Copper, magnesium, Fer- 


welding makes such a neat 

joint that grinding time is 
tior about half of that required 
for ordinary arc welding. 


nico, and other “difficult” metals are 
welded easily, neatly, free from oxida- 
tion, with less distortion, and without 
the use of flux!—by Inert-Arc. Write 
your nearest General Electric Arc-Weld- 
ing Distributor for Bulletin GEA-4704. 
Apparatus Department, General Electric 
Company, Schenectady 5, N. Y. 





"In fabricating oil-cooled, 

aluminum, diesel-engine pis- 
ded fons, no porosity could be 
lolerated—deep _ penetration 
was necessary—and flux, with 
ts problem of removal, had 
to be avoided. The Inert-Arc 
Process met theserequirements 
successfully—and the time for 
. the operation was even less 
5 in than expected. 


GENERAL (% ELECTRIC 


ADVERTISING 
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Thursday Evening 
ANNUAL BANQUET 


Grand Ballroom, Mezzanine 


6:30 P.M. 


FRIDAY, OCTOBER 24th, Morning 
TWO SIMULTANEOUS SESSIONS 


INERT GAS WELDING 
Louis XVI Room 


Mechanized Inert-Gas-Shielded Arc 
Welding 

by H. T. HERBST, The Linde Air Products 
Co. 


New Applications of Inert Arc Weld- 
ing 


by R: W. TUTHILL, General Electric C 


DISSIMILAR METALS 


Crystal Room 


Welding of Bronze Gears with a Steel 
Web and Hub 
by OTTO D. KLUG, Alloys Welding 


Specialists Co. 


Selection of Austenitic Electrodes for 
Welding Dissimilar Metals 


by ANTON L. SCHAEFFLER, Arc 


Inert Arc Welding of Silicon Steels 
by J. P. MORRISSEY, General Electric Co. 


Inert Gas Welding of Aluminum Tank 
Unit 
by ARNOLD_MEYER, ThetHeil Co. 


Friday Afternoon 
2:00 P.M. 
BUSINESS SESSION 


Crystal Room 


3:00 P.M. 
BOARD OF DIRECTORS MEETING 


Room 118 


LADIES’ ENTERTAINMENT 


(To Be Announced Later 


Charges for Technical Session papers are: 


October Journal and ‘'Preprint’’ each 50¢ per copy to mem- 
bers; $1.00 to non-members. 
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